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Pa3pa60TKa HEMCTAINIHYCCKHAX KOMITIO3HIIMOHHBIX MAaTEPHUAJIOB K HOKpBITI/Iﬁ B
paKeTHO-KOCMquCKOﬁ TNPOMBIIIITICHHOCTH

(HauMeHOBaHMe BHIA MPOdeCCHOHATBHOM AeATEHOCTH) Kon

OcHOBHas IIe/Ib BUA HpO(i)CCCI'IOHaJILHOI;’I HCIATCIIBHOCTH

Bsmonnenne GyHIaMeHTATBHBIX HCCIENOBATEILCKIX U IPUKIANHEIX paboT OKCKOBOTO,
TEOPETHYCCKOTO U SKCIICPUMEHTAIBHOTO XapaKTepa ¢ LebIo pa3paboTKH U NATbHEHINIET0 IPUMEHEHHS
HEMETAUINYCSCKUX KOMIIO3UITHOHHBIX MaTEPHAJIOB U HOKPHITHH B IPOU3BOJCTBE PAKETHO-KOCMHIECKAX
KOMILJIEKCOB M CHCTEM

I'pynna 3angaTuit:
1223 PyxoBoautenu noapasaeneHui 2113 , XUMHUKH
1O HayYHBIM MCCIECIOBAaHHAM H
pa3paboTkam
3111 Texuuku B o6nactu xumuueckux | 3116 TexHUKH B XAMHIECKOM IIPOU3BOJICTBE
................ M QU3MIECKHX HayK —_ o ]
8131 OnepaTophl YCTaHOBOK 11O - -
nepepaboTke XHMHYECKOTO CHIPhS
(xox OK3 1) (HaHMEHOBaHNE) (xom OK3) (HaUMEHOBaHHE)

OrtHecenne K BHJAAM SKOHOMHYECKOMH JIeATeIbHOCTH:

30.30 ITpon3BOACTBO NETaTENBHBIX ANIIAPaTOB, BKIIOYasi KOCMUIECKHE, H COOTBETCTBYIOMETO
obGopyaoBaHUS )
72.19 Hay4nsie nccnenopanns u pa3paGoTKH B 00NACTH €CTECTBEHHBIX M TEXHHYECKHX HAYK
| mpoune

(xoxn OKBSI[Z) (HaUMEHOBaHKE BU2 SIKOHOMHYECKOU JEATENHHOCTH)
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npo¢ecCHOHAILHOMN AesiTeIbHOCTH)

I1. Onucanne TpyAOBBIX GYHKIHH, BXOASIIHX B NpodeccHOHANBHBIH cTanAapT (GyHKIHMOHAJBLHASA KAPTAa BHAA

KOMITO3HULIMOHHBIX
MaTepHajoB, PEXKUMOB UX
nepepaboTky u
(dhopMoBaHus 1A
IIPOU3BOACTBA PAKETHO-
KOCMHYCCKHUX KOMILICKCOB
¥ CHCTEM

CIEeNUATA3APOBAHHON METOJIUKE JIA OIPEACICHAS HUIUKO-
! MEXaHHYECKHX, PH3HKO-XAMUYECKHX, TEINIOQH3MIESCKUX,

| aNre3MOHHBIX XapaKTEPHCTHK JII IPOM3BO/ICTBA PAKETHO-

| KOCMHYECKAX KOMILIEKCOB H CHCTEM

O606meHHbIe TPy A0BbIe (GyHKIHA Tpynossie dyHxuun
yYpOBEHb
YPOBEHb
KOJI HaWMEHOBaHHE HalMEHOBaHHE Kon (moxypoBeHB)
KBaH(UKALHH |
KBJIH(pHKAAA
A [IpoBenenue aHamMI30B 3 | BeloNiHEHHE NOATOTOBUTENLHEIX IeHCTBHIT nepe poBeicHneM | A/01.3 3
cpenHeii CI0)KHOCTH | aHanm30B cpeHelf CI0XKHOCTH BEMECTB (KOMIIOHEHTOB) H
HEMETAJUTHIECKUX HEMETAUTMYECKUX KOMITO3HIHOHHBIX MaTepPHAJIOB,
KOMITO3UIIOHHBIX HCHONB3YEMBIX U1 MPOU3BOACTBA PAKETHO-KOCMHYECKHX
MAaTepHajioB U BEIECTB, ! KOMILIEKCOB H CHCTEM 3 - 1 1
HCTIOTB3YEMBIX IJIS - [IpoBenenue GU3NKO-XUMHUIECKUX aHAM3O0B cpeaHeil cinoxHoctd | A/02.3 3
IIPOM3BOACTBA PAKETHO- | BEIIECTB (KOMIIOHEHTOB) H HEMETAUIMIECKAX KOMITO3HIIHOHHBIX
KOCMHYECKUX KOMILJIEKCOB | MATEPUAJIOB, HCIIONB3YEMBIX /IS IPOHU3BOJICTBA PAKETHO-
U cHCTEM (C OIpeAeIeHHEM KOCMHYECKUX KOMIIJIEKCOB U CHCTEM, IO CHEeHATU3HPOBAHHBIM
XapaKTepUCTHK I METOANKAM
IIOATBEPKACHHUS Ka4eCTBa YcraHoBNIeHHE U MPOBEPKA HECTIOKHBIX THTPOB BEIIECTB A/03.3 3
M3TOTOBJICHUS OTACIBHBIX (KOMIIOHEHTOB) M HEMETAUTHYECKUX KOMITO3HIIUOHHBIX
netased 1 cOOPOYHBIX MaTepuajoB, UCIIOIb3YEMBIX IS IPOU3BOJCTBA PAKETHO-
eIMHHIT) KOCMHYECCKUX KOMIIJIEKCOB U CUCTEM
B IIpoBencHue 3 BrmoHeHne NOAroTOBUTEIRHBIX AEHCTBHIA TICpE IPOBEICHHEM B/01.3 3
HCCJIeIOBATEIBCKIX paboT HCCIIS/IOBATENBCKUX PabOT CpeaHel CIIOXHOCTH A
cpenHel CI0KHOCTH 1O  IPOM3BOJICTBA PAKETHO-KOCMUYECKHX KOMILIEKCOB M CHCTEM o
MOICIUPOBAHHIO ITpoBeneHwre ONMBITOB 110 CICNHATH3NPOBAHHON METOIUKE B B/02.3 3
TEXHOJIOTUIECKHUX mporiecce oTpabOTKH TEXHOJIOTHYECKAX PEXHUMOB B 00IacT
IIPOLIECCOB, H3YICHUIO HPOH3BOJICTBA PAKETHO-KOCMUICCKHX KOMILIEKCOB ¥ CHCTEM
CBOMCTB HEMETATAYECKAX N3sroroBieHue CTaHAAPTHBIX M MOJEIBHEIX 00pa3LoB MO B/03.3 3
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IIpoBeneHUE CIOKHBIX IMoaroroBka 1a0opaTopHOro 060PYIOBAHHUS U YCTAHOBOK, C/01.4
aHaIU30B HEMETALINIECKUX XUMAYIECKOM HOCYABI ¥ IPoO Mepes MPOBEACHUEM CIIOXKHBIX
KOMITO3UIIMOHHBIX aHAJIM30B HOIYIPOAYKTOB (IIPEIPETOB) U ITOJIMMEPH30BaHHBIX
MaTepuajoB ¥ BEIIECTB, HEMETAIIMIECKAX KOMIIO3UTOB IeTEPOTEHHOM CTPYKTYPHI,
HCIIONTB3YEMBIX JJIS HCTIOJNIB3YEMBIX JUIS IIPOU3BOCTBA PAKETHO-KOCMITYECKUX
IPOM3BOJICTBA PAKETHO- KOMILITEKCOB ¥ CHCTEM
KOCMHYECKUX KOMILIEKCOB BrmonHeHue onepanuii KOJTMYECTBEHHOTO aHAJIN3a C/02.4
U cucteM (Tpx HOJYTIPOAYKTOB (IIPENPETOB) ¥ CHEUATH3APOBAHHEIX
HCIIONIF30BaHUH B HEMETAUIMYECKIX KOMIIO3UI[MOHHBIX MaTEPHAIOB,
MIPOU3BO/ICTBE — C HCTIONB3YEMBIX /IS POU3BOJCTBA PAKETHO-KOCMHYECKHX
oIpeieNicHAEM KOMILTEKCOB H CHCTEM, II0 YCTAHOBIEHHBIM METOIMKAM,
TEXHUIESCKUX | IPOBEJICHNE CJIOXKHBIX AHAIM30B [IPH aYIHTE
XapaKTEPUCTHK UL IToaroroska KOMIIOHEHTOB 711 THTPEMETPUYECKUX aHATHU30B C/03.4
MOATBEPKACHHS KaueCTBA CIIOXHEIX PacTBOPOB, UCIIONB3YEMBIX UL IPOU3BOICTBA PAKETHO-
H3TOTOBJICHHUS OTEIBHBIX KOCMHAYECKHX KOMILIEKCOB ¥ CHCTEM
Jeranei 1 cOOpouHbIX . OTpaboTKa HOBBIX METOIMK IO HCCIIEI0BAHMIO (PH3HKO- C/04.4
€IMHHUII) | XIMHYECKHX XapaKTEPUCTHK HOBBIX MM MOAU(UUMPOBAHHBIX

. HEMETATAYECKAX KOMIIO3HIIMOHHBIX MATEPHANIOB,

HCIIONIb3YEMBIX JUL IPOU3BOJICTBA PAKETHO-KOCMHYECKAX
KOMIUIEKCOB H CHCTEM

IIpoBeaeHuE CIOXKHBIX BrinmonHeHne NOArOTOBUTENBHBIX ACHCTBHI IEpe]T MPOBEICHHEM D/01.4
HCCIIEAOBATENCKUX paboT CIIOXHBIX HCCIIE/IOBATENbCKUX paboT (TIpenperu, MoaubuKanus
10 MOJIETHPOBAHUIO MOBEPXHOCTH, KOMIIOHEHTHI) AJIsI HPOU3BOJICTBA PAKETHO-
CHeIUaTu3HPOBaHHBIX KOCMMYECKHUX KOMILJIEKCOB U CHCTEM
TEXHOJIOTHYECKUX H3roToBnenne cruenuali3NpOBaHHBIX HEMETAIUIAICCKUX D/02.4
IIPOLIECCOB, H3YUECHUIO ’ KOMITO3HIIMOHHBIX MaTepHaIOB, UCIOB3YEMBIX ISt
CBOMCTB HEMETATMYECKAX | MPOU3BOCTBA PAKETHO-KOCMHIECKIX KOMILJIEKCOB M CHCTEM, IO
KOMITO3UIIMOHHBIX | 3aIaHHOM perentype
MaTepHasos, | IMHTaIMs TEXHOIOTHYECKUX IapaMEeTPOB NIPH H3TOTOBJICHUA D/03.4
HCIIOJNIB3YEMBIX IS | HeMeTaTHMYECKIX KOMITIO3UIMOHHBIX MATEPHAIOB
IIPOM3BOJICTBA PAKETHO- CHEIHaTH3HPOBAHHOIO Ha3HAYEHUSI, HCHOJIB3YEMBIX JUIS
KOCMHYECKIX KOMILJICKCOB IPOM3BOJCTBA PAKETHO-KOCMIYECKIX KOMIUIEKCOB M CHCTEM
U CHCTEM, PCKUMOB UX [IpoBenenue ucnbITanuil 0O6pa3lIOB-AEMOHCTPATOPOB D/04.4

nepepaboTKU 1
¢dopmoBaHus

HCMCTAJUINYIECKNX KOMIIO3HIIUOHHBIX MaTCPHAJIOB U BELICCTB
(KOMHOHCHTOB) TCIJIO3AIIUTHOIO Ha3HAUYCHUSsI, UCII0JIb3YEMBIX

AN IPOU3BOACTBA PAKETHO-KOCMHUYIECCKUX KOMIIJICKCOB B CUCTCM,
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| B COOTBETCTBHH € TpeGOBAHMAMH HOPMATHBHO-TEXHUIECKOH
| BOKYMeHTaIUn

| OTpaboTKa TEXHOJIOTMYECKHX IIAPAMETPOB 0 IPHTOTOBICHHIO U D/05.4 4
(opMOBaHHIO HEMETALTUYECKIX KOMITO3HIIHOHHEIX MAaTEPHAJIOB,
! C pacueTHOM peuenTypoi BXOAAIINX KOMIIOHEHTOB,
UCIIONB3YEMBIX 11 MPOMU3BOJICTBA PAKETHO-KOCMUYECKUX
KOMILIEKCOB ¥ CHCTEM
IIpoBenenue CIOXKHBIX U IMoaroroBka u HacTpoiika 060pyIOBaHMS, YCTAHOBOK U E/01.5 5
0c000 CII0XKHBIX BBIITOJTHEHHUE TIOATOTOBUTENIBHBIX ACHCTBUI IIepe]] TPOBEICHUEM
HECTaHJIAPTHBIX aHAJIN30B CJIOXHBIX M 0C000 CIIOXKHBIX aHAJIN30B BellecTB (KOMIIOHEHTOB) H
HEMETAIMYECKUX HEMETAJUTHYECKUX KOMITO3HIIMOHHBIX MaTEpHAIOB,
KOMIIO3HITHOHHEIX | HCTIOJIB3YEMBIX IS IPOU3BOACTBA PAKETHO-KOCMHYECKHUX
MaTepHasioB 1 BEIIECTB, | KommrexcomemereM b |
HCTONB3YEMBIX JJI I[TpoBeneHue CIOXKHBIX B 0060 CIIOXKHBIX aHAJIM30B BEIIECTB E/02.5 5
IPOM3BOJCTBA PaKETHO- (KOMITOHEHTOB) H PaCTBOPOB A1 HEMETAJUIMYECKIX
KOCMHUYECKHUX KOMILIEKCOB KOMITO3HUIIMOHHBIX MaT€PHAIOB, HCIIOIb3YEMBIX AT
u cucreM (pu IIPOU3BOZCTBA PAKETHO-KOCMUYECKHAX KOMIUIEKCOB M CHCTEM, TIO
HCTIONIF30BaHUH B YCTaHOBJICHHBIM H BHOBB OTPabaThIBAEMbIM METOJHKAM C
IIPOM3BOJCTBE — C obecrieyeHrEM 3aJaHHOTO YPOBHSI TOYHOCTH, IIPOBEICHHE
ompezeIeHueM : CJIO)KHBIX aHAJIM30B IPHU ayHTe
TEXHUYECKUX | TToAroTOBKA PEareHTOB H BHIIONHEHHE THTPHMETPHYECKOTO E/03.5 5
XapakTEPUCTHK AJIL | aHaJIM3a BeIeCTB {KOMIIOHEHTOB) M HEMETATHYECKHX
NOATBEPKACHUS KadecTBa | KOMITO3HIMOHHBIX MATEPHANIOB, HCIIOJIB3YEMBIX IS
H3TOTOBJICHUS OTAEIIBHBIX | IPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM
Jeranei 1 c60poUHBIX | OTpa6oTKa HOBBIX METO/THK IT0 HCCIIEOBAHMIO (H3UKO- E/04.5 5
€/IMHMI) , XMMHYECKHMX XapaKTEPHCTUK MOAU(PUIHPOBAHHBIX
. HEMETAUINYECKUX KOMIIO3HIHOHHBIX MaTEPHANIOB
 CHCMATA3MPOBAHHOTO Ha3HAYEHHS, HCTIONB3YEMBIX LA
. IPOM3BOZICTBA PAKETHO-KOCMHYECKHMX KOMILJIEKCOB M CUCTEM, C
N t YCTaHOBIICHHEM KaUeCTBEHHBIX XapaKTEPHUCTHK METOAMKH
[IpoBeneHue CIOXKHBIX H ; Bemonsenue moAroTOBUTENHHBIX ACHCTBHI Nepe]t NPOBEACHHEM F/01.5 5
0c0060 CIIOKHBIX { CJIOXKHBIX ¥ 0060 CIIOKHBIX MCCIIEIOBATENBCKHX PaGoT
HCCIIEIOBATENBCKUX paboT | (HoAroToBKa 06PA3IOB /IS ONTHYECKOH MEKPOCKOMHH,
10 MOJETAPOBAHUIO | iepuBaTorpaduy 4 PEHTTEHOTOMOTpagUu) 1Jis IIPOU3BOICTBA
TEXHOJIOTHIECKUX PaKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM
MPOLIECCOB, N3YUECHHIO Hsrorosnenne 006pa31ioB-1eMOHCTPATOPOB HEMETALINIECKIX F/02.5 5
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CBOMCTB HEMETAJIHYECCKHX

KOMITIO3UIIMOHHBIX MaTCpUaJiOB 1 BELICCTB (KOMIIOHCHTOB),

KOMITO3HITHOHHBIX HCIIONIB3YEMBIX UL IIPOM3BOJICTBA PAKETHO-KOCMHYECKHX
MarepuaoB, KOMIUIEKCOB H CHCTEM, 10 3alaHHOM pelenType
HCIOJIb3YEMBIX JULL HccnenoBanne HHCTPYMEHTAIBHBIMU METOIaMU F/03.5
IPOU3BOJICTBA PaKETHO- TEXHOJIOTHIECKUX CBOHCTB HOBBIX WJIH MOJUGHIMPOBAHHBIX
KOCMHYECKHX KOMIUIEKCOB HEMETAJUIHYECKUX KOMIIO3HIHOHHBIX MaTEPHAIIOB,
¥ CHCTEM, PEXXUMOB HX HCTIONIB3YEMBIX JJIS MPOU3BOACTBA PAKETHO-KOCMHYECKHUX
nepepaboTKu 1 KOMIIJIEKCOB U CHCTEM
¢dbopmoBanmS | I[IpoBeieHMEe HECTAaHAAPTHHIX HCIIBITAHUH HEMETALIMYECKHX F/04.5
KOMIIO3UIIMOHHBIX MaTEPHAIOB H BelIeCTB (KOMIOHEHTOB),
HCIIOJIB3YEMBIX UL IPOM3BOJCTBA PAKETHO-KOCMHYECKUX
| KOMILJICKCOB U CHCTEM, Ha COOTBETCTBHE 3KCILTyaTallHOHHBIM
| TapameTpam (YCKOPECHHEIC KIMMATHIECKHE MCIIBITAHMS) ]
i MccnenoBanne MpUYHH OTKIIOHEHUH SKCILTyaTalfHOHHBIX F/05.5
| MapaMeTpOB HEMETA/UTMYECKUX KOMIIO3UIMOHHEIX MATEPHANIOB,
HCTIONIB3YEMBIX JUIS IIPOU3BOJCTBA PAKETHO-KOCMHYECKUX
| KOMIIJIEKCOB M CHCTEM, B TIPOLIECCE MK TI0 Pe3yIbTaTaM
| YCKOPEHHBIX KIIMMATHYECKHMX UCTIBITARMI
IIpoBenenne Hay4dHO- 6 | ITpoBenenue paboT 1o MOKCKY, 0TPabOTKE M BHCAPCHHIO G/01.6
IKCIIEPUMEHTAIBHBIX . IEPCIIEKTUBHBIX HEMETATIMICCKUAX KOMIIO3HIIHOHHBIX
HCCeIOBaHUH MO | MaTepHasIOB CIENHATN3NPOBAHHOIO HA3HAYECHHUS, HCIIONb3yEMBIX
oTpaboTke ! JU1s IPOM3BOACTBA PAKETHO-KOCMUYECKHX KOMILIEKCOB M CHCTEM,
CHEIMATA3UPOBAHHBIX C 3aJaHHBIMH CBOMCTBaMH, B TOM YHUCJIE B paMKax HAy9HO-
rapameTpoB HCCIIeJOBATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT
HEMETAUTHIECKUX Pa3paboTka 1 KOppEeKTHPOBKA METOAMK KOMILUIEKCHOTO aHAIA3a G/02.6
KOMITO3UIIMOHHBIX 10 OTpabOTKe TEXHOJIOTHYECKUX ¥ HECTAHJAPTHBIX
MaTepuaoB, | SKCILTyaTalMOHHBIX XapaKTepHCTHK, METOIUK (Gu3HKO-
HCIIONIB3YEMBIX IS | XHMHYECKHX, PUINKO-MEXAHHIECKAX | TEIUIOPA3MIECKIX
IIPOM3BO/ICTBA PaKETHO- HCTIBITaHUH HOBBIX HEMETAIUTMYECKAX KOMIIO3HITMOHHBIX
KOCMHYECKHX KOMIIJIEKCOB MaTepUANIOB, HCIOJBb3YEMBIX IS HPOU3BO/ICTBA PAKETHO-
M CHUCTEM, TEXHOJIOTHH UX KOCMHMYECKHX KOMILIEKCOB H CHCTEM
TIPUMCHEHHUS Amnanms pe3ynbTaToB BXOAHOIO KOHTPOJII HEMETAUIMIECKAX G/03.6

KOMIIO3UIIMOHHBIX MaTepHAIOB CIIENAATM3APOBAHHOTO
Ha3HAYEHHUs, HCIOJIb3YEMBbIX JUIsl IPOU3BO/ICTBA PAKETHO-
KOCMHMYECKHX KOMIUIEKCOB H CHCTEM BBICOKOH HaJIEXKHOCTH,
; IPHYMH HECOOTBETCTBHS TPeOOBAHUAM TEXHOIOTHIECKOH
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JIOKyMEHTAIlAH [P W3rOTOBJIEHUH JieTaieii 1 COOPOYHBIX €IHHHUIL
13 HEeMETAJUINYEeCKIX KOMITO3HIHOHHBIX MAaTEPHAIOB

Pa3paboTka THIIOBOH M KPHTHYHOH TEXHOJIOTHIYECKOU G/04.6
JOKYMEHTAIlH, MEPOIIPUATHIA 11O ITOJITOTOBKE IIPOA3BOACTBA K
H3rOTOBJICHUIO OIIBITHOM NPOAYKIHH PaKETHO-KOCMUYECKHAX
KOMILITEKCOB U CHCTEM
HmxeHepHOE CONPOBOXICHHE NPH NPOBEACHHH BXOJHOTO G/05.6
KOHTPOJISI HEMETALIHIECKHX KOMIIO3HIIMOHHBIX MaTEpUAJIOB,
HCIIONB3YEMBIX AJI IPOH3BOACTBA PAKETHO-KOCMAYECKHAX
KOMIIJIEKCOB M CHCTEM, Npenapaliy c6OpOYHBIX y310B, KOHTPOJIb
COOMIOAEHHUS TEXHOIOTHYECKOH AUCLUIUIMHBL IPH U3TOTOBICHAH
CepHUIHBIX JeTaneil i cGOpOYHBIX Y3JI0B U B PaMKaX OIBITHO-
KOHCTPYKTOPCKHX paboT o B
ObecniegeHue BEICOKOTO YPOBHS BBHINIOJIHEHNUA 1a00paTOPHBIX G/06.6
; XHMHYECKUX HCIBITaHNI MaTepraioB, 06paboTKH pe3ybTaToB,
| HCTIOJTB30BaHMS IPUOOPOB, PEAKTHBOB H MATEPHAJIOB MPH
| OTIpE/IEIEHUH XapaKTEPHCTHK HEMETALTHYECKHX
! KOMIIO3HIMOHHBIX MAaTEPHAIOB, HCIIONB3YEMBIX JULL
| IPOM3BOACTRA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM
Oprasusanys HayIHoO- l ®opMHUpOBaHKE TEXHUICCKHX 33/IaHUi HA POBEACHUE HAYIHO- H/01.7
AKCIEPHMEHTATHHBIX ; HCCIIEJIOBATENBCKHX, OIBITHO-KOHCTPYKTOPCKHX H
HCCleR0BaHUH | crenuanM3MpOBaHHBIX PaGOT IO HCCIIEIOBARMIO TEXHHIECKHX
TIPUMEHSEMBIX ‘ [IapaMeTPOB, BEIOOPY H OTPabOTKE HEPCIIEKTHBHBIX
HEMETANINIECKUX | HEMETAIUTMIECKAX KOMIIO3HIMOHHBIX MaTEPHATIOB,
KOMITO3UIIMOHHBIX | HCTIONB3YeMBIX UL IPOU3BOJCTBA PAKETHO-KOCMHIECKHAX
MAaTepualoB, | KOMILIEKCOB U CHCTEM, € LIENbIO BHEIPEHHS HX B IPOH3BOJICTBO ‘
HCIONB3YyEMBIX JUIS Pa3paboTka I1aHOB U METOMMYECKHX CHIENHATM3HPOBAHHBIX H/02.7
IIPOU3BOJCTBA PAKETHO- { IpOrpaMM IIPOBEICHHUS HAYIHO-3KCIEPUMEHTANBHBIX
KOCMHYECKIX KOMILIEKCOB | HCCTIEI0BAHMIT HEMETAITAYIECKAX KOMIIO3HITHOHHBIX MATEPHATIOB,
H CHCTEM, JUII BBIOOpa | HCTIONB3YeMBIX 11l IPOM3BO/ICTBA PAKETHO-KOCMIUECKHX
[ICPCIEKTUBHBIX | KOMIUTEKCOB U CHCTEM, B TOM HHCIIE OpTaHU3allKs [IaHUPOBAHUS
KOMIIOHEHTOB U | ¥ IPOBEZICHKSA PaboT 10 MMIIOPTO3aMEICHHIO KOMIIOHEHTOB,
MAaTepHajoB U3 HUX C . OJIYTIPOJYKTOB U MaTEpUAIoB
LeJIBIO BHEPCHUS HX B | PYKOBOJICTBO TEOPETHYECKAMH H SKCIIEPHMEHTATBHBIMA H/03.7

IIPOU3BOACTBO

| MICCIIEIOBAHUSMHE B PAMKAX CO3JIAHUSI HOBOTO OGBEKTa
| MHTEIUIEKTYAIbHON COOCTBEHHOCTH B 06/1aCTH IIPOM3BOJICTBA




PaKETHO-KOCMHYECCKHMX KOMIUIEKCOB M CHCTEM

AHany3 IpUYUH HECOOTBETCTBUI OTAENBHBIX H3TOTOBICHHBIX
JeTaneid u COOpPOYHBIX eIMHUI] H3 HEMETAITMYECKHUX
KOMITO3HIHOHHBIX MATEPHANIOB, HCMOJIB3YEMBIX JULS

; IPOHU3BOJICTBA PAKETHO-KOCMUYECKIX KOMILIEKCOB H CHCTEM,
Tpe6oBaHHAM KOHCTPYKTOPCKOI TOKYMEHTAIMH H pa3paboTKa
pPEKOMEHIaNF i, MEPONIPUATHIA 110 UX YCTPAHSHHUIO

H/04.7

Opraxu3anus npoBeAcHH
JnabopaTopHO-
9KCIEPHMEHTATHHBIX paboT
IO ONIpENETIECHHIO
XapaKTCPUCTHK
MaTepHasoB,
HCTIONB3YEMBIX IJIA
TIPOU3BOJCTBA PaKETHO-
KOCMHYECKIX KOMIITIEKCOB
H CHCTEM

Opranmzanus paboT 1o MOAEIHPOBAHUIO TEXHOJIOTHYECKHX
HPOLECCOB IO H3rOTOBIICHHUIO H MTepepaboTKe HEMETAJUTHIECKUX
KOMITO3HIMOHHBIX MATEPHAIOB, HCIIONB3YEMBIX IS
IPOH3BOJICTBA PAKETHO-KOCMHYECKHX KOMILICKCOB H CHCTEM, C
UEJBI0 BHEJIPSHUS B IIPOM3BOACTBO H o0ecTieueHus
9KCHEPAMEHTAJILHOTO TIOATBEPKACHHS rAPAHTHPOBAHHBIX
YPOBHeil IPOYHOCTH HEMETATUIMYECKAX KOMIIO3HIIHOHHEIX
MaTepHAaJIOB, peali3yeMbIX B ICTANAX ¥ y3J1aX H3TOTaBINBAEMBIX
KOHCTPYKIWH

1/01.7

! ObecneueHne BEICOKOTO TEXHHIECKOTO YPOBHS H INOJIHOTHI

| BBITIOJIHEHHS 1a00PaTOPHBIX PU3NKO-XHMHYECKHX H (PH3HKO-

| MEXaHMYECKUX UCIBITAHMUMN U aHAIM30B HEMETA/THYCCKIX

| KOMIO3HUIMOHHEIX MaTEPHAIOB H BEIIECTB (KOMIIOHEHTOB),

. ICTIOJIB3YEMBIX UL IPOU3BOACTBA PAKETHO-KOCMAYECKAX

j KOMILIEKCOB U CHCTEM, IIOJIHOTHI IPOBEICHHS CTAaTHCTHIECKOM
06paboTKy pe3ynsTaToB, SPrOHOMHKH Pa3MELIeHUS U

i HCIIONB30BaHuUs IPUOOPOB, PEaKTHBOB M MAaTEPHAIIOB IPH
OIpeNeIeHNH XapaKTepHCTUK HEMETALUTNYECKHX

| KOMITO3ULIMOHHBIX MATEPHANIOB K BEIIECTB (KOMIIOHEHTOR),

(byHKIMOHUPOBAHKS CHCTEMBI MEHE/VKMEHTA KaueCcTBa

JabopaTtopun

1/02.7

Opranuzanys pa3paOboTKi U BHEAPEHHS HOBBIX METOIUK
HCTBITAHUI U aHAJIM30B HEMETAJUIHIECKUX KOMITO3HIIHOHHBIX
MaTepHaloB | BemecTB (KOMIOHEHTOB), HCIONB3YEMBbIX IS
MPOM3BOJICTBA PAKETHO-KOCMUYECKIX KOMIUIEKCOB H CHCTEM

1/03.7

Cratucrrueckas 06paboTka pe3yJIbTaTOB CIIOXKHBIX U MPUOOPHBIX
UCTIBITAaHUA MaTepUAIOB, HCIIOJIB3YEMBIX JJIA MPOU3BOJCTBA
PaKEeTHO-KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

1/04.7

PyxoBOACTBO Hay4HO-

cDOpMPIpOBaHHe KOHICNIHWH HHHOBAHHOHHO-TCXHUYCCKOTO

J/01.7
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3KCNEePUMEHTATLHBIMHA
HCCIIETOBAHAIMH
TEXHUYECKOTO YPOBHS H
Kag9eCTBa IPUMEHAEMBIX
HEMETALTHYECKHX
KOMITO3HIHOHHEIX
MaTepHaJIOB,
HCTIONB3yEMBIX IS
MPOU3BOACTBA PAKETHO-
KOCMHHYECKHX KOMILIEKCOB
¥ CHCTEM, [UIs BEIOOpa
MEPCIEKTUBHBIX
KOMIIOHEHTOB H
MaTepHAaJIOB U3 HUX C
LEJIBIO BHEJPSHUS MX B
MPOU3BOJCTBO

| PasBATHS B 0GNIACTH MATePHANIOBE/ICHHS HEMETALIMIECKHX
KOMIIO3HITHOHHBIX MaTePUAJIOB, HCIIONB3YEMBIX JUIS
MPOHU3BOJICTBA PAKETHO-KOCMAYECKHX KOMILIEKCOB U CHCTEM, C
OpraHM3anyell BHEAPEHAS HOBBIX IIPOTPECCHBHBIX
COCTABJIIOIUX KOMIIOHEHTOB H TEXHOJNIOTHI UX NepepaboTky, a
TaKOKe MOBBINEHUA 3)()EKTHBHOCTH HX HCIIOIB30BAHUS

Pa3paboTka HHBECTHIIHOHHBIX IPOEKTOB 110 aKTyaTHHBIM
npobneMam B 00J1aCTH MaTEPHAIOBEACHHAS W TEXHOJIOTHY, B TOM
YHCIe OpraHu3allys IJIAHAPOBaHUs paboT Mo
HMIIOPTO3aMEIEHHIO KOMIIOHEHTOB, HOIYIIPOAYKTOB K
MaTEepHUANIOB JII1 BKJIIOUEHHUA B (eiepalbHbIe IEICBhIC
[IPOTrPaMMBI OTPACIEBOr0 ¥ MEKOTPACIICBOTO 3HAYCHHUS B
00J1acTH IPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB U
CHCTEM

1/02.7

Haydroe pykoBOACTBO IUIaHHPOBaHHEM U MPOBEACHUEM
JKCIEPUMEHTATBHBIX HCCIICAOBAHM# 1O aKTYaJILHBIM PoOieMam,
BKJIOYAs OTIEHKY KA4eCTBa MPAMEHAEMBIX HCXOJHBIX
KOMIIOHEHTOB /Ui ()OPMOBAHHS HEMETAIUIMYECKHX
KOMIIO3UIIMOHHBIX MATCPHAIOB, HCIIONB3YEMBIX I
IPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM

J/03.7

®opMupoBaHHe KOHLETIHH NaTeHTHBIX UCCIICOBAHHAH C

* BBIIBJIEHUEM NIPHOPUTETHBIX 3a1a4 VIS CO3MaHUs 0OHEKTOB

l HHTEJUIEKTYaJIbHON COGCTBEHHOCTH B 00JIACTH IPOM3BOCTBA
. PAKETHO-KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

J/04.7

| VrpaBenme IpomeccoM HCIOMb30BAHMS PE3YTBTATOB HAYUHO-
| HCCIIEIOBATENIBCKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT B

| 00JIACTH MPOU3BOJICTBA PAKETHO-KOCMHAYECKHX KOMILIEKCOB H

| CUCTEM

J/05.7
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I11. XapakTeprcTnka 06001eHHBIX TPYAOBBIX GyHKIHH

3.1. O6o6mennan TpygoBas pyHxkuns

IpoBenenue aHATH30B CPEIHEH CTOKHOCTH
HEMETALTHIECKUX KOMIO3UIIMOHHBIX
MAaTepHAIOB U BEIIECTB, UCIONB3YEMBIX AT

TIPOU3BOZACTBA PAKETHO-KOCMHYECKHX YpoBeHb
HaumeHoBanue Kox A 3

KOMILIEKCOB H CHCTEM (C ONpeieIcHHEM KBATH(HKALHH

XapaKTEPHUCTHK YIS MOATBEPIKACHHUS KadyecTBa

M3rOTOBJIEHUS OTJENBHBIX JeTalel U

CcOOPOYHBIX €MHHIT)
I f

pOUCXOXACHHE
! 3aMMCTBOBAHO H3
060GHEeHHOM TPy HOBOM Opurusan X |
OpHImHajIa
[in%:iq000:1
Kon PerucTpanuoHHLIH
OpHUruHajiIa HOMEp
npodeccHOHATEHOTO
CTaHmapTa

BosmoxHBIe JlabopaHT XMMMYECKOTO aHANM3a 3-To paspsia
HAaHMEHOBAHHUSA
JOJDKHOCTEH,
mpojecewt | —— ]

TpeGoBanus x
006pa3oBaHHIO U
o6ydenuro

Cpenniee obmee oOpasoBanue

"

IlpodeccronansHoe 06ydeHHe — mporpaMMbl IPoheCCHOHATBHON TOATOTOBKH
no npodeccuaM pabouamx

TpeGoBanus k OnBITY
NIPaKTAYECKOM paGoTHl

Oco06bie ycoBus
JIOMyCKa K paboTe

Jiuma He Monoxe 18 et

IpoxosxxneHue 06s3aTeNbHBIX PEABAPUTENBHBIX (TIPH MOCTYIUIEHHH Ha
paboTy) 1 IEPHOAMIECKHX METUIMHCKIX OCMOTPOB (06ce1oBaHuit), a TakxKe
BHEOYEPENHBIX MEJIUIIMHCKHAX OCMOTPOB (00Ciie10BaHmit) B IOPSIKE,
YCTaHOBJICHHOM 3aKOHOZATENECTBOM Poccuiickoii @eneparun

Ipoxoxnenne 0693aTeNHHOrO MCHXAATPHIECKOTO OCBHIETSILCTBOBAHMS
paGOTHHKAaMH B MOPS/IKE, YCTAHOBICHHOM 3aKOHOIATENbCTBOM Poccriickoii
denepauun’

IIpoxokaeHne 00ydeHus, CTAXUPOBKH, HHCTPYKTaXKa IO OXpaHe TpyAa Ha
paboueM MecTe, IPOBEPKHU 3HAaHHUs TpeGOBaHUi OXpaHbl TpyAa ¢ ohopMIeHIEM
JIOTTycKa K CaMOCTOSTENBHOMH paGoTe, MPoXoXKAeHHE 00YICHUA OKa3aHHIO
HepBO# OMOIIY TOCTPAJABIINM

TIpoxoaeHue IPOTHBOTIOKAPHOTO HHCTPYKTaxa

TIpoxokaeHre MHCTPYKTaXa Ha I rpymmy JomycKa o 3IeKTpo6e30nacHoCTH

Jpyrue

XapAKTEPUCTHKH
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JIOHOTHUTENBHEIE XapaKTEPUCTHKH

Haumenoanue Kox HaumMenopanue 6a30Boi rpymibl, JOIDKHOCTH
JIIOKYMEHTa (npodeccun) WK CrenuaIbHOCTH
OK3 8131 OmepaToph! yCTaHOBOK M0 IepepaboTKe XUMHYECKOTO
CBIPBSI
ETKC’ § 156 JlabopaHT XuMHUecKoro anamsa (3-i paspsin)
OKITATP" 13321 JlaGopaHT XMMHUECKOTO aHaJIM3a

3.1.1. TpynoBas pyHxums

BrmmonHeHHe MOATOTOBUTEIBHBIX ICHCTBHIL
nepe]l NpoBECHUEM aHATIM30B CpeHeH
CJIOXKHOCTH BEIIECTB (KOMIIOHEHTOB) U Yposens
HaumeHOBaHHE HEMETAUTHICCKAX KOMITO3HIIHOHHBIX Koz | A/01.3 (TOIypOBEHB) 3
MaTEpUAIOB, HCIONB3YEMbIX AL | KBamuprKaumu
IIPOU3BOACTBA PAKETHO-KOCMHUYECKUX 1
| KOMIJICKCOB M CHCTEM . )
I(i)[ypglljzizmneﬂne TPYAOBOH Opuraman X 2;;[:2;3:;11{0 u3
Kon Perucrpaunonnsiit
OopHruHana HOMep
MpodeCCHOHAILHOTO
CTaHAApTa

Tpynossie neiictus

IMpopaGoTka cnyxeGHOro 3ajaHMs Ha IPOBEICHHE CICIHATH3UPOBAHHBIX
AHATN30B HEMETAUIMIECKUX KOMIIO3HITHOHHBIX MATEPHANOB, MMEIONIMX B
OCHOBE JBYXKOMIIOHEHTHBIi COCTaB M HCIONB3YEMBIX JUIS MPOM3BOJACTBA
PaKeTHO-KOCMHUYECKMX KOMIUIEKCOB M CHCTEM, B COOTBEICTBHH CO

HUCIIOAB3YEMOI0 I  NPOBEACHUSA  XUMHYCCKHUX AHAJIN30B  BCHICCTB
(KOMHOHCHTOB) H HEMETAUIMYCCKUX  KOMIIOZHMITMOHHBIX MAaTrCpHajioB,
HCIIOJIB3YEMBIX JJI1 IMPOHU3BOJCTBA PAKCTHO-KOCMHUYCCKUX KOMILUICKCOB H
CUCTEM, IO PYKOBOACTBOM MH)XECHEpA

C6opka HECIOXKHBIX JIAOOPaTOPHEIX YCTAHOBOK IT0 HMMEIOIIEHCS cXeMe LI
OpOBENEHUS  XHMMYECKWX  AHAIU30B  BemlecTB  (KOMIIOHEHTOB) U
HEMETALIMYCCKHX KOMIIO3HIHOHHBIX MATEpHANOB, HCIOJNB3YEMBIX AT
IPOU3BOACTBA  PAKETHO-KOCMHUYECKHX KOMIDIEKCOB MW CHCTEM, IO
PYKOBOJICTBOM HEDKEHEpa

IMoproroBka naGopaTopHOif mOCYAbI K pPEakTHBOB A  [POBEACHHUS
XUMHYECKIX aHANW30B BEILECTB, MMEIOIIUX B OCHOBE JBYXKOMIIOHEHTHBIH
COCTaB M HCHOAB3YEMBIX JUIsi IIPOM3BOJICTBA  PAKETHO-KOCMHYECKUX
KOMILICKCOB B CHCTEM

Ot6op mnpoObl A8 NpoBEICHHS aHAIM30B BEINECTB (KOMIIOHEHTOB) H
HEMETAJUINYEeCKUX KOMITO3UI[MOHHEIX MAaTepHaioB, HMEIOIIMX B OCHOBE
JBYXKOMIIOHEHTHBIH COCTaB U MCIOJB3YEMBIX JUIS IIPOHM3BOJICTBA PAKETHO-
KOCMHYECKHMX KOMILIEKCOB H CHCTEM

HeobxonnMbie yMeHHS

[TpoBepATh HENOCTHOCTH, MPABUIBHOCTh MOIKIIOYEHHS, TEPMETHYHOCTH M
HCOPAaBHOCTh CHEIHATH3HPOBAHHOTO JIaGOpaTOpHOro 00OpyHOBaHHS H
YCTaHOBOK, MCIIOJIB3YEMBIX JUIS IPOBEACHHUS XAMHUYECKUX aHAJIM30B BEIIECTB

(KOMHOHCHTOB) W HEMCTAUIAYECKHUX KOMHNO3HINHOHHBIX  MAaTCPHAIIOB,
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NPAMCHAEMBIX B PaKCTHO-KOCMHYCCKHX KOMINICKCaX H CHCTEMaX, MoK
PYKOBOJACTBOM HH)XCHCpA

Bribupars saboparopHylo mocyny H 00OpyIOBaHHE B COOTBETCTBHHM C
HOPYYEHHBIM  XHMHYCCKAM  aQHAJIH30M  BEUIECTB  (KOMIIOHEHTOB) H
HEMETALIHYCCKHX KOMIIO3HIHOHHBIX MATE€PHANOB, HCHONB3YEMBIX ISt
IOPOH3BO/ICTBA PAKETHO-KOCMHYESCKHX KOMIIIEKCOB M CHCTEM

Cobuparn CHELHATN3HPOBAHHbIE naboparopHbie YCTaHOBKH c
HCIIOJIE30BaHHEM CTCKISIHHOH M IUIACTHKOBOH XHMHYECKOH TOCYABI VLA
MPOBEJICHUS AHAIM30B BEMECTB (KOMIIOHGHTOB) M  HEMETALIHYECCKHX
KOMITO3HIHOHHBIX MAaTEpPHaNoOB, HCIONB3YEMbIX Ui MPOM3BOACTBA PaKETHO-
KOCMHMYECKHX KOMIUIEKCOB 1 CHCTEM, IO PYKOBOACTBOM HHXKCHEpa

Ilponseoaute 0TOOp HpOO BA3KO-TEKYYHX, HH3KOBS3KUX KOMIIOHEHTOB H
cMeceidl M3 HHX, Iony¢aOpuKaTOB pe3WH, OPraHHYECKMX pPacTBOPHTENEH,
HEOPraHW4ECKUX pAacTBOPOB M  ONEKTPOJMTOB, HCIONB3YEMBIX  JUIA
MIPOU3BOJCTBA PAKETHO-KOCMHIECKIX KOMILIEKCOB H CHCTEM

Heo6xonuMele 3HaHus

Tpe6oBanus chneNUATH3HPOBAHHBIX METOAHK, CTaHAApPTOB B 06jNacTH
MaTepHAOBeIeHAS B PAKETHO-KOCMHYECKOH NPOMBIILIEHHOCTH

TpeGoBanus oXpaHbl TpyAa

TpeGoBanus 3nekTpobe3onmacHOCTH HpH pabotre B jabopaTtopun M Ha
CIENHATH3HPOBAaHHOM J1a0OpaTOpPHOM OOOPYHOBaHHH TPH NPOBEACHHH
aHaIH30B BELIECTB (KOMIOHEHTOB) H MATEPHANOB, HCIOJB3YEMBIX UIA
| TPOH3BOJCTBA PAKCTHO-KOCMUICCKHX KOMIUICKCOB M CHCTeM
TpeGoBanus 6e30MacHOCTH NpH OOpAllleHHH ¢ XMMHYECKAMH BEIIECTBAMH H
PCaKTHBAMH, MCIIONB3yeMBIMH IS HPOM3BOJACTBA PaKETHO-KOCMHYECKHMX
KOMILIEKCOB B CHCTEM

TpeboBanmst k  Ge3omacHO#f  JKCIUTyaTamMd  CHCHHAIM3HPOBAHHOTO
naboparopHoro oOOpPYHOBaHHA TIPH NPOBCACHHH AHAIHM30B BEIIECTB
(KOMIIOHEHTOB) H MAaTEpPHAJIOB, HCIIONB3YEMbIX JUIS MPOH3BOJACTBA PAKETHO-
KOCMHMYECKHX KOMILUIEKCOB H CHCTEM

MeToasl MOATOTOBKH Iocyanl Uil TIPOBCACHHA XHUMHYCCKHMX AaHAJIU30B
BCIICCTB (KOMHOHGHTOB) H HCMCTAUTHICCKHAX KOMIIO3HITHOHHBIX Marc¢pruajion,
HCIONB3yEMBIX [UIA HPOU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMILICKCOB H
CUCTEM

IIpaktukym cOOpkH 11a0OpaTOpPHBIX YCTaHOBOK B COOTBEICIBHH C
HOPMAaTHBHO-TEXHUYECKOH JOKYMEHTAIMEH Ha HCIIBITAHHE TIPU MPOH3BOJICTBE
PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

Merozs1 0T6Opa HITH acIHpalliy yepeTHEHHON MpoObl

OCHOBBI aHATHTHYECKOM XMMHH

Meroauku IDPOBCACHUSI AaHAIN30B HCMCTAUIMYCCKUX KOMIIO3HITMOHHBIX
MaTtepHajlioB, HUMCIOIMUX B OCHOBE I[BYXKOMHOHCHTHLIﬁ COCTaB H
HUCHOJIB3YEMBIX JJIs1 IIPOM3BOJICTBA DPAKCTHO-KOCMHYECKHX KOMIIJICKCOB H
CUCTEM

Meroast YTHIIH3aOul XUMHUYCCKHX BEUICCTB B MATECPHAIOB, HCIIOJB3YCMBIX
JUIA TPOXU3BOACTBA PAKETHO-KOCMHYCCKHX KOMIJICKCOB H CHCTEM

Mertobl Oka3aHMs IEpBOH MMOMOIIH TOCTPAJABIIHM

Jlpyrie XxapaKTepUCTHKH
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3.1.2. TpyaoBas QpysKums

(KOMITOHEHTOB) H HEMETAJLTHICCKAX VpoBeHs
HauMeHoBaHue KOMITO3HUIIMOHHBIX MAaTEPHATIOB, Kox | A/02.3 (noxypOBeHSE) 3
HCIOJIB3YCMBIX JUIA IPOHU3BOJICTBA PAKETHO- KBTH(HKALMH

HpOBeI[CHPIC Q)HBHKO-XHMH‘ICCKI/IX aHaJIn30B
CpCI[HCﬁ CJIOXKHOCTH BEIICCTB

KOCMHYCCKHX KOMILICKCOB H CHCTCM, IO
CIICHMATM3HPOBAHHBIM MCTOJHKAM

IlporcxoxneHue TpyAOBOi

3auMCTBOBaHO U3

$yHxupm Opurmwan X OopHTyHANa
Kon PerucrpanmonHbIi
OpHrHHaJIa HoMep
Hpo¢eCCHOHATLHOTO
CTaHAapTa
Tpynossie nelicTBus Onpenenenrie TPONEHTHOTO COJCpPKAHUA BemlecTBa (KOMIIOHEHTa) B

aQHANIM3UPYEMBIX MATEpHAIAX, HCIHONB3YEMBIX I MPOM3BOJCTBA PaKETHO-
KOCMHYECKHX KOMILICKCOB U CHCTEM

Ot60op TpeOyemoro koiamuecTBa Mpod HEMETALIMYECKHX KOMIIO3HIIHOHHBIX
MaTE€pHAJIOB, HCHOJB3YEMBIX [UI1 MPOU3BOICTBA PAKETHO-KOCMAYECKHX
KOMILIEKCOB H CHCTEM ]

B3BemiBanue AHAIM3HPYCMBIX HCMCTAJUIHICCKUX KOMITO3HITHOHHBIX
MaTCpUajIOB, HCHOJB3YEMBIX [UJIA MPOHU3BOACTBA PAKCTHO-KOCMHYICCKHUX
KOMILJICKCOB U CUCTCM

ITpoBenenne mpsMoro (06paTHOrO) THTPOBAHHUS BeIecTB (KOMIIOHEHTOB) H
HEMETAJUTMYECKUX KOMIIO3MIHOHHBIX MATEPHANIOB, HCIONB3YEMBIX IJIA
MIPOM3BOJICTBA PAKETHO-KOCMIYECKIX KOMILJIEKCOB M CHCTEM

OnpepeneHue IUIOTHOCTH JKMJKAX K TBEPABIX 1Ipo0 KOMIIOHEHTOB U
HEMETAIUIMYECKUX KOMIIO3WIMOHHBIX MaTepHaliOB, WCHONB3YEMbIX IS
IIPOU3BOJICTBA PAKETHO-KOCMHUYECKHX KOMIUIEKCOB M CHCTEM, pPa3IAYHBIMH
METOaMu

I/I3MepeHHC JIMHEHHBIX pasMEepoB HEMCTAIMYCCKHUX KOMITO3UIIMOHHBIX
MarCpuajioB, HCHOJIB3YEMBIX JJId TMIPOU3BOJACTBA PAKETHO-KOCMHYCCKUX
KOMIIJIEKCOB M CHCTEM, CPCACTBAMHU I/ISMepeHI/Iﬁ rCOMCTPUICCKHUX BEIIMIYNH

HpOBCI{CHI/IC PEXUMOB Ha na60paToprIx yCTaHOBKax II0 HMEIOMIECHCS
CHCHH&HHSHPOBaHHOﬁ METOIMKe B oOmacTu ITPOHU3BOJICTBA PAKCTHO-
KOCMHYECKHUX KOMIIICKCOB H CUCTEM

Brraucnenue pe3yibTara a”Hajid3a HCMCTANIHYCCKHUX KOMIIO3UIIHOHHBIX
MarcpHajioB, HMCIOIMHX B OCHOBC I[BYXKOMIIOHCHTHBIﬁ COCTaB H
HCHIOJIB3YEMEBIX [JI1 NIPOU3BOACTBA PAKCTHO-KOCMHUYCCKUX KOMIUIEKCOB H
CHUCTEM, I1IO CymeCTBy}OHleﬁ CHCHH&J’II/BHPOB&HHOﬁ METOIHKEC

06pa60TKa PE3YIBTATOB aHalIn3a HEMCTAUIMYCCKHX KOMIIO3HUIIMOHHBIX
MaTe€pHalIoB, HCHOJB3YCMBIX JUIA IIPOH3BOACTBA PAKETHO-KOCMHUYCCKHUX
KOMIIJIEKCOB H CHCTECM, H O(I)OpMJ'IeHI/IC IIPpOTOKOJIa

MErIThe ¥ OYHCTKA IOCyabl, Q)OpM, YCTaHOBOK IIOCJIC IIPOBCACHHA aHAJIIU30B
BCHICCTB (KOMHOHCHTOB) " HEMCTAUIHYCCKUX KOMIIO3UIIAOHHBIX MAaT€PHUATIOB,
HCIIOJIB3YEMBIX I IIPOU3BOACTBA PAKCTHO-KOCMHUYCCKHX KOMILUICKCOB H
CHCTCM

VTunusanys OTXOAOB HEMETALIMYECKHX KOMITO3HIIMOHHBIX MaT€pHaJIOB,
HCIIOJIB3YEMBIX Jil INIIPOU3BOACTBA PAKCTHO-KOCMHUYECKUX KOMHIICKCOB H
CHCTCM
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Heobxomnumeie ymeHus

Hcnmonb3oBath B COOTBETCTBHH C HHCTPYKIHEH MO SKCIUTyaTAL|H
CHENHATM3HPOBaHHOEe JabopaTopHOe OOOPYNOBaHHE W YCTAHOBKH JUIA
obecniedeHnss TpeOyeMBIX YCIOBHi HCIBITAHHI BEMIECTB (KOMIIOHEHTOB) U
HEMETAUIMYCCKAX KOMIIO3HIIMOHHEIX MATEPHANOB, HCHONB3YEMBIX IS
| HPOM3BOJICTBA PAKETHO-KOCMMYECKHX KOMILIIEKCOB H CHCTEM

B3BeIHMBAT: HA AHANMTHYECKHX BecaX aHATH3HPYEMBIE XHMHUYECKHE
BEOIECTBA H MAaTCPHANB, HCIONB3YEMBIE IS MPOU3BOACTBA PaKETHO-
KOCMMYECKMX KOMIUICKCOB M CHCT€M, C TOYHOCTbIO, 3aJaHHOH B
CrIeUHATH3HPOBaHHON METO/IHKE ]

Onpenenars 06beM XHIAKEX IPoO, MPOU3BOAUTH 0TOOP Tpe6yeMon AMKBOTHI
MpH TPOBCACHAM AaHATA30B BEIMECTB (KOMIIOHEHTOB) U HEMETAJUIMYECKHX
KOMIO3HAIMOHHLIX MaTEPHAIOB, HCIONB3YEMBIX I NPOM3BOACTBA PAKETHO-
KOCMHYECKHX KOMILUIEKCOB M cHCTeM -
Hcnons3oBare  cpencrsa nsmepel-mx reOMeTpnqecmx  BeHYMH npu
NpPOBENCHHH AaHAIM30B BEMECTB (KOMIOHEHTOB) H  HEMETAUTMIECCKHX
KOMIO3UIMOHHBIX MaTePHAIOB, HCIIOIb3YEeMBIX Ul NPOH3BOACTBA PAKETHO-

KOCMHYE€CKHX KOMILJIEKCOB H CHCTEM

OOpabarTsiBaTh XUMHYECKYIO TIOCYAY U cneunannsuponaﬂﬂoe na60paTopHoe
o0opyioBaHHEe XHMHYECKUMH peareHTaMH IOCNie IPOBENEHHS aHAIA30B
BelllecTB (KOMIOHEHTOB) H HEMETAJUTMYECKHX KOMIIO3HIMOHHBIX MaTepHalioB,
HCIIONIB3YEMBIX UIA IIPOH3BOJICTBA PAKETHO-KOCMHYECKMX KOMILUIEKCOB H
CHCTEM, TI0 CYIIECTBYIOILEH CIIEIMaIH3HPOBaHHON METOIHKE

Heobxonumeie 3HaHUA

TpeboBaHHS CHEHATH3MPOBAHHLIX METOJUK, CTaHAapTOB B obmacTu
MaTepHaJIOBEICHHS B PaKeTHO-KOCMHUYECKOH POMBINUIEHHOCTH

Metonsr oOpamieHHS ¢ XHAMHYECKHMMH BeIIECTBAMH MW PEaKTHBAMH,
HCIIOJIb3YEMBIMU ISl MPOU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

TpeboBanus snektpobezomacHocT npu pabore B jabopaTopuu U Ha
CHEHATH3NPOBAHHOM J1abopaTopHOM O00OOpYIOBaHMH IpH HPOBEICHUH
@HAM30B BEHIECTB (KOMIIOHEHTOB) ¥ MATepHAOB, HCHONB3YEMBIX s
TIPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

TpeboBanust Kk  Oe3omacHON — OKCILTyaTallMd  CHENHMAIM3HPOBAHHOTO
nabopaTopHOro  OOOPYZOBaHHS NpPH INPOBENCHHM AaHAIU30B  BEIIECTB
(KOMIIOHEHTOB) U MAaTEepHAJIOB, HCIONL3YEMBIX IJI IPOM3BOACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

TpeboBanus oxpaHsI Tpyia

OCHOBBI aHATUTHYECKON XUMUH

Meronsr 006paboTKM XHMHYECKOH TOCYOBI U  CHENUATH3UPOBAHHOIO
sabopaTropHOro obopynoBasus i 0OeclIedeHNs 3aJaHHOTO YPOBHS YHUCTOTBI
IIPUMEHUTENBHO K KOHKPETHOMY BHUIY UCIBITaHUH BelleCTB (KOMIIOHEHTOB) H
HEMETAJUTNYECKUX KOMIIO3WIIMOHHBIX MAaTEepUANOB, HCIONB3YEMBIX I
IIPOHSBOICTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB K CHCTEM

KOMHBIOTGPHBIC TCXHOJIOTHY Ha YPOBHE ITI0JIB30BATEIIL

TpC6OBaHI/I}I K 3KOJIOTHH IIPOU3BOACTBA PAKCTHO-KOCMHYCCKHUX KOMIIJIEKCOB H
CHCTEM

Metonuku IPOBCACHUA aHaAJIN30B HCMCTAUIHYCCKHX KOMITO3HITHOHHBIX
Marepuajiop, HMCIOIUX B  OCHOBE I[ByXKOMHOHeHTHBIﬁ COCTaB H
HCIIOJB3YEMBIX UIA IIPOU3BOACTBA PAKETHO-KOCMHYCCKHUX KOMILUIEKCOB H
CHCTEM

Meroapt yrum3anuy XUMUYECKHX BEIIECTB U MATEPUATOB, HCTIONB3YEMEIX |
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Jpyrue XapakTepiCTUKA | -

3.1.3. Tpynosan pyHKIMs

|
|
THTPOB BemecTB (KOMIOHEHTOB) H | y
HEMETALTMYCCKAX KOMITO3HITHOHHBIX | POBCHb
HaumeHnoBanne Kon | A/03.3 ; (noxypoBeHs)
MaTepHaJIOB, HCIOMB3YEMBIX JUIs | kanmcuarmm
IPOU3BO/ICTBA PAKETHO-KOCMAYECKHX ;
KOMIIJICKCOB U CHCTCM i
Iponcxoxnaenue TpyOBOi Opuruman X 3auMCTBOBaHO 13
bysxpm opurMHaia
Kon PerucrpamoHnsIi
OpHrUHaja HOMED
npoheCCHOHANBHOTO
CTaHjgapra
pr,]JOBHe IeHCTBUA B3pemmuBanue AQHAJTM3UPYCMBIX HCMCTAJNTHYCCKHX KOMIIO3UITMOHHBIX

MarepualioB, WCIOJB3YEMbIX IJIS IPOH3BOJACTBA PaKETHO-KOCMHYECKHX
KOMIIJIEKCOB M CHCTEM

ITpoBezenre mpsAMOro THTPOBAHHS A OHPEACICHHAS HECIOXHBIX THTPOB
BEILIECTB (KOMIIOHEHTOB) # HEMETAJUIMIECKUX KOMIIO3HIIHOHHBIX MAaTEPHAJIOB,
HCIIONB3YEMbIX ISl IIPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

IIpoBenenne MaTeMaTHYECKHX BBHIYKMCIICHHH JUIS YCTAHOBJICHUS H IIPOBEPKH
HECJIOKHBIX THTPOB BeUIECTB (KOMIOOHEHTOB) H  HEMETAJUIMYECKHX
KOMIIO3HIIMOHHBIX MaTe€pHANOB, HCIIOIE3yEeMbIX UL MPOM3BOACTBA PAKETHO-
KOCMHYECKHX KOMILJIEKCOB M CHCTEM

HCHONB3YEMBIX JUI1 IIPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

Heobxomumele ymeHusi | B3BellMBaTh Ha aHQIMTHYECKHX BecaX aHAIM3HPYEMbIe XHMHYECKHE
BEIlECTBA M MaTEpHAaNB], HCIONB3yeMble [ IPOM3BOJACTBA PAaKETHO-
KOCMHMYECKHX KOMIUICKCOB H CHCTeM, C TOYHOCTBIO, 3aJaHHOH B
CIEIUATH3NPOBAHHON METOOMKE

Iposepars HCIIPaBHOCTh CIIe[[HaIM3HPOBAHHOTO nabopaTopHOro
o0opyloBaHMS ¥ YCTaHOBOK JUIi IIPOBEJCHHS AHAIN30B  BEIIECCTB
(KOMIIOHEHTOB) H MaTePUaIOB, UCIONB3YEMBIX IS IIPOM3BOACTBA PAKESTHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM

O6pabaThiBaTh XUMHYECKYIO MOCYAY H CHENHAIH3UPOBaHHOE JabopaTopHOE
o0opyIOBaHME XHMHYECKHMH pearcHTamu IIOCTIE IPOBEICHUS aHAIM30B
BETIECTB (KOMIIOHEHTOB) ¥ HEMETAJUTHYESCKUX KOMIIO3HIIAOHHBIX MaTepHAJIOB,
HCIONB3YEeMBIX U1 IPOM3BOACTBA pPAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM, II0 CYIIECTRYIOIIEH CHEIMaIN3HPOBAHHON METOIHKE

Heobxomumsle 3nanus | TpeboBaHMS crenManu3MpOBAHHEIX METOAWK, CTaHAApTOB B 001acTH
MaTeprajioBEACHHUS B PAKETHO-KOCMUYECKOH IIPOMBIIIICHHOCTH

TpeGoBanus 0€30IaCHOCTH IIPH OOpAIEeHAN C XUMHYECKAMH BEIECTBAMH U
PEAaKTHBAMH, HCTIONB3YEMBIMH /Ul ITIPOM3BOICTBA PAKETHO-KOCMHYECKHX




16

Meroasl TNPUTOTOBIEHHS pAacTBOPOB C 3aJaHHOH KOHIEHTpanued mo
CYHIECTBYIOIIEN CIIEIMAIM3HPOBAHHOM METOIMKE

Mertonsl YCTQHOBKHM HECIOXHEIX THTPOB METOIOM NPAMOrO THTPOBAHHS
BemecTB (KOMIIOHEHTOB) H HEMETAUINYECKHX KOMIO3HIIMOHHBIX MaTepRaoB,
HCIOJIB3YEMBIX [UIS IPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMILICKCOB H
CHCTEM

TpebGoBanus oxpaHHl TpyAa

TpeGoBanus smekTpoGe3omacHOCTH HpH paboTe B j1abopatopud M Ha
CHENUATH3APOBAaHHOM JIabOpaTOpHOM OOOPYIOBAaHHH IIPH IPOBEJCHUM
aQHAIN30B BEIIECTB (KOMIIOHEHTOB) H MAaTepHANOB, HCIONB3YEMBIX I
IIPOU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB U CHCTEM

TpeGopanms Kk  GesomacHON  SKCIUTyaTalMHd — CHEHHAIH3HPOBAHHOLO
nabopaTopHoro o0OpYMOBaHMS TpH MPOBEAEHHM aHAIM30B  BEHIECTB
(KOMIIOHEHTOB) M MAaTEepPUAlIOB, HCHONB3YEMBIX UL IIPOM3BOJCTBA PAKETHO-
KOCMHYECKHUX KOMIUIEKCOB H CHCTEM

Meroas!l yTHIM3aIUM XMMHUYECKUX BEILECTB ¥ MaTepHAIOB, HCIOJIH3YEMBIX
IIPOM3BOJICTBA PAKETHO [HYECKHX KOMIITIEKCOB H CHCTEM
€TOIBI OKa3aHHs MEPBOH IIOMOIIX IOCTPAAABIIMM

Jipyrue XapakTepuCTHKH

3.2. O6o6mennas TpyaoBas GpyHkous

TIpoBenenne uccireOBaTENBCKUX PabOT
CpenHel CIOXHOCTH 10 MOJETUPOBAHHIO
TeXI}OJIOI‘I/I‘{eCKI/IX TIPOLIECCOB, H3YIEHHIIO Vposers
HavmeHoBaHve | CBONCTB HEMETALIMIECKHX KOMIIO3UIIHOHHBIX Kon B P — 3
MaTEpPHAJIOB, PEXXAMOB HX NepepabOTKA U
(opMOBaHHS JUIS IIPOU3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB M CHCTEM
Mponcxorzente - ,_?aammmmﬂo - e — —
o606meHHo# TpyAOBO# Opurunan X
Cl)yl-lK].lHPl ! OpHIrHHajla
Kon PerucTpauHoHHbIH
OpHrHHajia HOMEp
npodeCcCHOHATBHOTO
CTaHAapTa
Bo3Moxurie JIaGopaHT 1m0 3K TPON30/IAIMOHHEIM MaTepHajiaM 3-To paspsiia
HaMMEHOBAHHUS
JOJDKHOCTEH,
npodeccuii
Tpe6GoBauus k Cpennee obiee 00paszoBaHme
00pa3oBaHHUIO U u
oby4eHuno IpodeccuonanbHoe 06yUeHHE — MPOrpaMMEI IPOdeCCHOHATBHOM TOATOTOBKH
1o npodeccusaM paboanx
TpebGosanns x onkITy -
MPaKTHYECKOH paGoThI
Oco0rle ycroBus JInna He Monoxe 18 ner
Jorycka k paborte Ipoxoxaenue 06s3aTENBHBIX TPEABAPUTENBHBIX (IIPH TTOCTYIUICHUHA HA

paboTy) U MEPHOMICSCKUX MEIUIMHCKAX OCMOTPOB (00CIen0BaHmit), a TaKXKe
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BHEOYEPEIHBIX MEJUIIMHCKAX OCMOTPOB (06CIeI0BaHMit) B IOPSIIKE,
YCTaHOBJICHHOM 3aKOHOJaTeabcTBOM Poccuiickoii Oeneparin
TIpoxoxneHne 06A3aTENBHOTO ICHXUATPHYECKOTO OCBHICTEILCTBOBAHHS
pabOTHHKAMH B OPSAAKE, YCTAHOBICHHOM 3aKOHOAATENsCTBOM Poccuiickoit
Oeneparyu

IIpoxoxneHue 00ydeHHs, CTAKUPOBKH, HHCTPYKTaXa II0 OXpaHe TpyAa Ha
pabodeM MecTe, IPOBEPKH 3HAHUS TPEOOBAHMI OXpaHbI TPya ¢ opopMICHIEM
JOIycKa K CaMOCTOSATENbHOM paboTe, IPOX0XKACHHE 00yUeHI OKA3aHUIO
MIEPBOii MOMOIIH IIOCTPAIABIIAM

ITpoxosxaeHre IPOTHBOMIOKAPHOTO HHCTPYKTAXKA

IIpoxoxnenne HHCTpyKTaxa Ha I rpynny momycka 1o 31ekTpobe30nacHoCTH

Hpyrue

XapaKTCpUCTHKH

JloIONHAUTEBHEIE XapaKTEPUCTHKH

HaunMeHoBanne Kox HaumenoBaHue Ga30BOii IPYIIIIH, JODKHOCTH
JOKYMEHTA (mpodeccun) UM CIEHATHLHOCTH
OK3 8131 OmnepaToph! YCTaHOBOK 110 IepepaboTKe XUMHYECKOTO
CHIPBS
ETKC § 126 J1aGopaHT MO 57K TPON30IAMHOHEEIM MaTEPHATaM
(3-# paspsan)
OKIIATP 13304 JlabopaHT 1O 3IEKTPOU3OIAIMOHHEIM MaTepHalaM

3.2.1. TpynoBas pyHxuus

HaumeHnoBanue

TponcxoxaeHNe TPy aOBOI
(yHKEYn

Brimonnenne moAroTOBHTENBHEIX JEHCTBHA
IIepe/l NPOBEICHUEM HCCIIEA0BATEBCKIX VpoeHs
paboT cpemHeit CI0KHOCTH IS Koxn | B/01.3 (nomypoBeHs) 3
TIPOH3BOCTBA PAKETHO-KOCMHYECKHX KBATHHKAIEH
KOMILIIEKCOB M CHCTEM
3auMCTBOBAHO U3
Opurmaan X OpHIMHaJIA ) i
"""""""" Kon PerncrpanmnoHHsIi o
OpHIHMHAJA HOMEp
npoheCCHOHAIBHOTO
cTaHjgapTa

Tpyznossie neticTBus

IpopaGoTKa AMPEKTHBHOrO TEXHMYECKOTO YKa3aHWs Ha I[POBECHHE
HCCIIeNOBaTeNbCKOM paboThl [0 IONYHNPOAYKTaM © MarepHalaM IpH
IIPOU3BOACTBE PAKETHO-KOCMHUYICCKHAX KOMILICKCOB H CHCTEM

IpoBepka COCTOSHUS CCHUATH3UPOBAHHOIO JIabopaTopHOro 000PyaOBaHHUS,

HCIIONB3YEeMOTO  IJI1  IPOBEJCHHS  HCCICAOBATENBCKHX  paboT  IpH
TpPOM3BOACTBE  PAKETHO-KOCMHUYECKHX KOMIUIEKCOB M CHCTEM, IOX
PYKOBOACTBOM HHXKEHEpa

IMogroToBKa  CcHENMaNH3HPOBAHHOTO  JabopaTopHOro  0OOPYHOBaHHS,
YCTaHOBOK, TIOCYIbl M MAaTepHaloB, HCHONB3YEMBIX Ui TPOBEACHHS

HCCJICIOBATEIIBCKUX pa60T IpA TIPOU3BOJACTBE pPaAKCTHO-KOCMHYCCKHX

MaTCpualioB, HCIONB3YEMBIX  IJIA IIPOU3BOJACTBA  PAKETHO-
KOCMHYCCKHX KOMIIJICKCOB M CHCTEM, B HUZKOTEMIICPATYPHBIX TEpMOIIEIax
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Hapeska HemeTa/NIMYeCKHX KOMIIO3MLHOHHBIX MATEPHANOB, HCIONb3YEMBIX
U1 TPOM3BOJCTBA PpPAKETHO-KOCMHYECKHX KOMIUIEKCOB M CHCTEM, Ha
TpebyeMblil pasMep, BaIbIieBaHAE cMecell pEe3MHOBBIX, AyOIMpoBaHUe cMecei
PC3HHOBBIX 10 TpeOyeMOH TOJIIHHEI

ITon6op 06pa3oB, HCIIONB3YEMbIX [UIS MPOH3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM, TI0 pasMepam

Tloaroroska 06pa3smoB K HAHECEHWIO HEMETALIHIECKHX KOMIO3HIIMOHHBIX
MAaTepHAJIOB, MCHOJNBL3YEMBIX Ul IPOH3BOACTBA PAKETHO-KOCMHYECKHX
KOMILTEKCOB H CHCTEM

Heo6xo/MMble yMEHHS

IpoBepsTs HCIPABHOCTH CHELHATA3HPOBAHHOTO 11abOPaTOPHOTO
o0OpyOBaHHA ®  YCTAHOBOK, HCHOJB3YEMBIX JUIi  IPOBEACHHS
HCCIICNOBATENLCKAX  PaboT MpH  IPOHM3BOACTBE  PAKETHO-KOCMHUYCCKHX
KOMIIJIICKCOB H CUCTEM B

Beibupates nabopaTopHyio mocyay © 00OpyIOOBaHHME Ui TPOBEJCHHUS
HCCIICAOBATENILCKAX paboT IpH NPOU3BOACTBE PAKETHO-KOCMHYCCKHX
KOMILIEKCOB M CHCTEM IOl PYKOBOJICTBOM HEDKEHepa

Hcmonb3oBath B COOTBETCTBHM € HMHCTPYKOHEH 1O 9IKCIUIyaTa{uH
cHenHanu3upoBanHoe JaboparopHoe oOOpyJOBaHME M YCTAHOBKH JUIA
obecniedenns TpeOyeMBIX YCJIOBHM HCHBITAHAN BemlecTB (KOMIOHEHTOB) H
HEMETAIULTMIECKAX KOMIO3HIMOHHBIX MATEPHAJIOB, HCHONB3YEMbIX JUIA
IPOM3BOJICTBA  PAKETHO-KOCMHIECKHX KOMIUIEKCOB H  CHCTEM, IMOX
PYKOBOJICTBOM HHXCHEpAa

TpeOoBanus cHeNWATH3WPOBAHHBIX METOIMK, CTaHAapToB B o0nacTH
MaTCpPHAIOBEACHNS B PAKETHO-KOCMHIECKO#H NPOMBIIUICHHOCTH

TpeGoBamus oXpaHb! TpyZAa

TpeGoBauus snexTpoGe3omacHOCTH IpH pabore B naalopaTopud W Ha
CICIHATM3UPOBAHHOM J1ab0paTopHOM OCOpYIOBaHMM IIpH I[POBENCHHH
aHAIM30B BEIIECTB M MATepHANIOB, MWCIONB3YEMBIX M IIPOM3BOACTBA
PaKeTHO-KOCMUYECKHX KOMILIEKCOB H CHCTEM

TpeGoBauusa Ge300aCHOCTH TPH OOpalIeHHH ¢ XUMHYECKAMH BEIIECTBAMH H
PCaKTHBaMH, HCIIOJIB3YEMBIMU [Uid MPOU3BOACTBA PAKECTHO-KOCMHUYECKHX
KOMILJIEKCOB M CHCTEM

VerpoiicTBo ¥ mpaBmia Ge30ImacHON HKCIUTyaTallud CHEIUATH3HPOBAHHOTO
nabopaTopHOro 000pyIOBaHKS MIPH NIPOBEECHAN UCCISI0BATEBCKUX PaboT B
00JIaCTH MPOM3BOACTBA PAKETHO-KOCMITUECKIX KOMILIEKCOB M CHCTEM

Hopsu.[ox XpaHCHUA MaTepuajlioB, IPUMEHACMBIX JUIsI H3TOTOBJICHHUA
HCMCTAUIAICCKHX KOMIO3HMIHOHHBIX MAaTCPHAIOB, HCHOOJB3YEMBIX OJIA
NPOU3BOACTBA PAKCTHO-KOCMHUUCCKHX KOMIIJIEKCOB U CUCTEM

OcHOBBI opraanecxoi«i, (I)H3PI‘ICCKOI71 M aHAJIMTHYECKOH XWMHH, OCHOBHBIC
CBOMCTBAa BCIIECCTB U MAaTE€pHAIOB, HCHOOJB3YCMBIX UIA NPOH3BOACTBA
PAKETHO-KOCMHYCCKHX KOMIUICKCOB ¥ CHCTEM

Metozp! OKa3aHHsA NEePBO TIOMOIIM OCTPAJABIIHM

__IgOM_l'ILlOTCpHHe TEXHOJIOTHH HA YPOBHC MOJIE30BATCIIL e )
Tpe60BaHl/lﬁ K 3KOJIOTHH NPOU3BOACTBA PAKETHO-KOCMHYECKUX KOMILICKCOB H
CHCTEM

Hpyrue XapakTEPHCTHKH
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3.2.2. TpyaoBas ¢pyHxkmus

ITpoBeneHwe OMBITOB IO i
CHENMaM3APOBaHHOM METOMUKE B IPOIecce i VpoBers
HaumeroBarue OTpabOTKH TEXHOJIOTHYECKUX PEKUMOB B Kox | B/023 |

0071aCTH MPOU3BOACTBA PAKETHO- KBaTHUKALHH
KOCMHMYECKHX KOMILIEKCOB U CHCTEM

(noLypoBeHp) 3

TIporncxoxaeHue TPy AOBO
bysKIIM

Opmrmman X 3auMCTBOBAHO U3
OpUTHHANIA
Kon PerucTpanuoHHsIi
OpHTHHAJIA HOMep
poECCHOHATBHOTO
cTaHjgapra

TpynoBsle neiicTBUS

IIpoBencHMe pexUMOB Ha JTabOpaTOpHBIX YCTAHOBKaX MO HMelomekics
CHICIHATH3UPOBAHHON METOMKe B O0JacTH IPOM3BOACTBA PaKETHO-
KOCMHMYECKHX KOMILIEKCOB U CHCTEM

IIpoBepka  XapaKTEpHCTHK KOMIIOHEHTOB  pEUENTYphl, ITOJHMEPHOM
KOMIO3WIMA WIH Marepuaia IO YKa3aHHBIM KpHTEpHAM (OmpeneiicHue
BSI3KOCTH, BHENIHETO BHIA, JIUIIKOCTH, JXH3HECIOCOOHOCTH, CIIOCOOHOCTH K
HaHECEHUIO, H3MEHEHUS TEeMIEpaTyphl CMECH, aAre3WH) NMpH HPOBEJCHWH
paboT IO MOZETHPOBAaHUIO TEXHONOTHYECKOM ONMepamud B 0ONacTH
[IPOU3BOJICTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB H CHCTEM

Heob6xoauMele ymeHus

Hcnonb3oBaTh B COOTBETCTBHM C HMHCTPYKOHMEH TI0 3KCIDTyaTamuy
CIIeNUATH3UpPOBaHHOe JiabopaTtopHoe O0OpyZIOBaHHE H YCTaHOBKH s
obecrieueHuss TpeOyeMBIX YCIOBHI HCTIBITaHHI BeIIeCTB (KOMIIOHEHTOB) M
HEMETANINIECKHX KOMIIO3ULHOHHBIX MATEPHATIOB, HCIONB3YEMBIX s
IIPOU3BOACTBA  PAKCTHO-KOCMHYECKHX KOMIJIEKCOB H  CHCTEM, IOX
PYKOBOACTBOM MHKEHEpa

OHpeJIGJ'ISITB HECJIOXKHBIC XapaKTCPUCTHUKU MaTcpHajla, HCHOJIb3YEMOTO IJIA
IIPOU3BOACTBA PAKCTHO-KOCMHYECCKNX KOMIUICKCOB H CHCTEM

Heob6xomuMeie 3HaHKS

TpeGopaHHs CHENHATH3UPOBAHHBIX METOAMK, CTaHIAPTOB B 0GJacTH
MaTepHAIOBE/ICHNS B PAKETHO-KOCMUYECKON IPOMBINLICHHOCTH

TpeboBanus snexTpobGe3omacHOCTH IpH paboTe B nabopatopuu W Ha
CIIEHAM3APOBAHHOM J1abOpaTOpHOM OGOpYHOBaHWH IIpH NPOBENCHHU
AHANIM30B BEIIECTB M MAaTepHANIOB, HCMOJB3YeMBIX Uil IPOH3BOACTBA

TpeboBanus GezomacHOCTH Npy 06palIeHAN ¢ XHMHYECKHMH BEIECTBAMH H
PCaKTHBaMH, HCIONB3YeMbl JUIA IIPOM3BOACTBA  PAKETHO-KOCMHYECKHX
KOMIIIIEKCOB ¥ CHCTEM

VYerpoiicTBo U npaBuia 0€30macHOM 3KCIUIyaTallUHl CICLHATH3HPOBAaHHOTO
nmabopaTopHoro o0opynoBaHMS B OONAcTH IPOH3BOACTBA PaKETHO-
KOCMHMYECKHX KOMILIEKCOB 1 CHCTEM

OCHOBBI OpraHHYECcKOH, HU3NUECKOM M aHATUTHYECKOM XUMHH

Jpyrue XapakTepHCTHKH
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3.2.3. TpynoBas pyHKIAS

W3rotopneHne CTaHAAPTHHIX X MOAENHHEIX i
00pasIoB Mo CHeNHaTH3HPOBAHHON !

TMpoucxoxkaeHne TpyaoBoi
dyHKIMH

METOMHUKE IS OTpeeeH s GH3HKO- Vposens
HaumeHoBaHue MEXaHHYECKUX, (PH3HKO-XUMHIECKHX, Kon | B/03.3 (nozypoBeHs) 3
TEIIO(YAZNUECKUX, aAT€3HOHHBIX KBanHuKaAn
XapaKTEpHCTHK AJIA MPOU3BOCTBA PAKETHO-
KOCMHMYECKHX KOMIUIEKCOB H CHCTEM B L
Opurmman X 3aMMCTBOBaHO M3
OpHTHHATIA
Kon PerucrpanuonHsIit
OpHruHana HOMEp
npod)eCCHOHAILHOTO
CTaHfapTa

Tpynossie aelicTBUA

BspemmBaHHE ~ aHANM3HPYEMBIX  MAaTEPHANOB,  HCHONB3YEMBIX  JUIL
HOPOH3BOJACTBA  PAaKETHO-KOCMMYECKHX KOMIUIEKCOB M CHCTEM, IIOJ
PYKOBOJICTBOM HHJKCHEpa

CMeINBaHHE KOMIO3HIME 10 TOMOTEHHOCTH, B TOM HCIE C
HCIIO/IB30BaHHEM JIA0OPATOPHBIX CMENIHBAIOIMMX YCTPOKCTB, NMPHMEHAEMBIX
IpH NPOH3BOJCTBE PAKETHO-KOCMHIECKHX KOMIUIEKCOB H CHCTEM

IMponuTKka BOJOKHHCTHIX MATEPHAIOB, HCIOJIB3YEMBIX i IIPOM3IBOJICTBA
PaKETHO-KOCMHYECKAX KOMIUIEKCOB H CHCTEM, XHIKMMH COCTABAMH, B TOM
9pcye Ha 1abopaToOpHBIX YCTAHOBKAX MO PYKOBOACTBOM HHXKEHepa

SakmaaeIBaHHE 3arOTOBOK B CpeACTBA TEXHOJIOTHYECKOrO0 OCHAUICHHUA I
HU3roTOBJICHUSA o6pa3uos IIpH IIPOHU3BOACTBE PAKETHO-KOCMHYCCKHUX
KOMIIJIEKCOB X CHCTEM IO PYKOBOACTBOM MHIKECHCPA

[IpoBenenne pexuMoB Ha 1alopaTOpHBIX YCTAHOBKAX II0 HMEIOMIEHCs
CIIENUATH3UPOBaHHOM METOAMKe B 001acTH MPOM3BOACTBA PaKeTHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

an/IBeLleHI/IC pa60qero MECTa B HCXOAHOC COCTOAHNC

MEITBE B OYHCTKA TOCYBL, (POPM, YCTAaHOBOK HOCTE IPOBEAEHHS XHMHYECKIX
AHAJIM30B BEINECTB (KOMIIOHEHTOB) M HEMETAUIHYECKUX KOMIIO3MIIMOHHBIX
MarepuajioB, WCTOJBL3YEMBIX I/ IPOM3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB B CHCTEM

cneteM

VTummzanus OTXOJOB HEMETALIMYECKUX KOMIIO3UIIMOHHBIX MaTCpualios,
HCMOJIB3YEMBIX JJI1 NPOU3BOJCTBA PAKCTHO-KOCMHYECKHX KOMIUICKCOB H

Hcnonp3oBaTh B COOTBEICTBHH C HMHCTPYKIHEH IO O3KCIUTyaTallu{
ClleNHaIN3UPOBaHHoe J1abopaTopHOe 00OpYINOBaHME H YCTAHOBKH s
obecrniedeHns TpeOyeMBIX YCHOBHiT MCIBITAaHWM BellecTB (KOMIIOHEHTOB) U
HEMETA/UIMYECKHX KOMIIO3ULIHMOHHBIX MAaTepUaloB, HCIONB3YEMBIX I
OPOU3BOJCTBA  PAKETHO-KOCMMYECKHX KOMIDIEKCOB H  CHCTEM, IIOA
PYKOBOJICTBOM HHKEHEPa

Hcnonp30BaTh  CIEUHATM3HPOBAaHHBIE J1aGOPAaTOpHEIE IIPHUCIOCOOICHHUS,
HHCTPYMEHTEI NI HM3TOTOBJICHHS OOpaslioB IPH IPOU3BOJICTBE DPaKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM IO/ PYKOBOACTBOM HHXKEHEpa

Onpenensts pasMepbl 06pasoB ¢ IPUMEHEHHEM CPEACTB M3MEpEHHH Npu
IIPOU3BOJICTBE PAKETHO-KOCMIUECKIX KOMILTIEKCOB ¥ CHCTEM

Hcmionb30BaTh XUMHYECKHE BEIIECTBa W MaTCpHalibl, IPHUMCHICMBIC A
IIPOU3BOACTBA PAKETHO-KOCMHUYECKHX KOMITJICKCOB H CHCTEM
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Heobxoanmeple 3HAHUS

TpeboBaHuA CHEOUANH3UPOBAHHEIX METOIHK, CTaHIapToB B o0iacTu
MAaTepHAIOBEICHAA B PAKETHO-KOCMHYECKO#H MPOMBIIUICHHOCTH

TpeboBaHus OXpaHEI TPyda

TpeboBaHHs 3NeKTPOOE30NaCHOCTH TpH pabore B Jaboparopud H Ha
CHENHANTH3HPOBAHHOM  JIa0OpaTOpHOM OOOpYZOBaHHH IIPH IPOBSACHHM
aHAIHM30B BEUIECTB (KOMIIOHEHTOB) H MAaTEpHANOB, HCHOONB3YeMBIX JUIs
TIPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB B CHCTEM N
TpeboBanns Ge30macHOCTH TPH  IKCIUTyaTallHH  CHENHANH3HPOBAHHOTO
1abopaTOpHOTO  00OpPYIOBAaHMS, NpPHCIOCOONEHHN, HMHCTPYMEHTa s
M3TOTOBNIEHHA 00pasioB NpH  MPOU3BOACTBE  PAKETHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM

TpeboBauus GesonacHOCTH HpH 00pallleHHH ¢ XHUMHYECKAMY BEIIECTBAMH H
peaKkTHBaMH, MCIONB3YeMBIMH [UIA [POM3BOACTBA PAKETHO-KOCMHYECKHX
KOMIIGKCOBM CHCTeM B

MC’I‘OJ]bI YTHIH3aiA XHMHYCCKHX BCHICCTB U MATE€pHAIOB, HMCIIOJIB3YyEMBIX
AJIA IPOU3BOACTBA PAKETHO-KOCMHUICCKUX KOMIICKCOB H CHCTEM

Jpyrue XapakTepUCTHKH

3.3. O6o6mennan TpyaoBasi GyHKIHS

HpOBC}ICHHe CJIOXKHBIX @HAIIN30B
HEMCTATNTHYCCKUX KOMIIO3UITHOHHBIX
MaTEPHANIOB M BEICCTB, HCIIONIB3YEMBIX A
IIPOU3BOACTBA PAKETHO-KOCMHUYCCKHX

HanmeroBanue | KOMIUIEKCOB H CHCTeM (IIPH HCIIONB30BaHHH B | Kox C Yposetib 4
KBaTH(pHKAHAH
IIPOU3BOJICTBE — C OMpeIeICHIEM
TEXHHYECKHX XapaKTEPHCTHK IS
TIOATBEPIKACHHUS KAUeCTBa H3TOTOBJICHHS
OTHENBHBIX JeTaleH 1 COOPOUHBIX €IMHIL)
TIponcxoxaeHue
00001eHHON TPy aOBO#M Opurusan X l 3ammcTBOBANO M3
M — | opurmHana
Kon PerucTpanuoHHbIi
OpHrHHANa HOMep
npo)eCCHOHANBHOTO
CTaHapTa
Bo3zmoxHBIE JlaGopaHT XMMHYECKOT0 aHAIH3a 4-ro pa3psaa
HaUMMEHOBAHHUSA
JOJDKHOCTEH,
npogeccuit o ‘ L
Tpeboranus k Cpennee npodeccroHansHOE 00pasoBaHHe — MPOrpaMMbI HOATOTOBKH
o6pazoBaHmIO U KB (UIMPOBAHHBIX paboaux
o6ydeHu0 HWIH

Cpennee nmpodeccronansHoe 0OpasoBaHue (HENPOPHIBEHOE) — IPOTPAMMBI
MOArOTOBKH KBAM(HUITMPOBAHHBIX PA00YHX H AOMOJHATEIFHOE
npo¢ecCHOHANTEHOE 00pa30BaHKe B 06/1aCTH HHCTPYMEHTAIBHBIX METOAOB
aHajm3a

TpeboBaHHA K ONBITY
MIPaKTHYEeCKO# paboThI

He menee oHOTO To/1a B 00J1aCTH MPUKIATHOH XUMHH

Oco0sle ycnoBus

JInna ne monoxe 18 ner
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Jomycka k pabote

[Tpoxoxnenne o0sA3aTeBHBIX IPEBAPHTEIILHBIX (IPH HOCTYIUICHUH HA
paboTy) U NEpHOJUIECKHX MEIHIMHCKAX OCMOTPOB (00Ce10BaHuUit), a TAloKe
BHEOYEPEeTHbIX MEJIMITUHCKHX OCMOTPOB (00cieioBanuit) B OpAAKe,
YCTaHOBJICHHOM 3aKoHOJAaTenbcTBoM Poccuiickoii denepanuu

HpOXO)K)IeHHC 00513aTEILHOTO TICHXAATPHIECCKOTO OCBUACTENbCTBOBAHUSA
pabOTHHUKAMH B IOPSIKE, YCTAHOBICHHOM 3aKOHOJATENILCTBOM Poccuiickoit
Depepamuu

IpoxoxncHAe 00yUeHNs, CTAKIPOBKH, HHCTPYKTAXA [10 OXpaHe TpyJAa Ha
paboueM MecTe, IPOBEPKH 3HaHUs TPeOOBaHMI OXpaHBI TPYAa ¢ 0HOPMICHHEM
JOMyCKa K CaMOCTOATENHHOM paboTe, MpOX0XKAeHHe 00YUCHHS OKa3aHUIO
TIepBOIi MOMOIIH IOCTPATABHIAM

ITpoxoskeHre NPOTHBONIOKAPHOTO HHCTPYKTAXKA

ITpoxoxaeHne HHCTpyKTaxa Ha [ rpynmy gomycka 1o 3J1eKTpo6e30nacHOCTH

Tpyrue
XapaKTEPHCTHKH

JlonoHuTEIBHEBIE XaPaKTEPACTHKH

Haumenosanue Kox HaumenoBanue 0a30B0#i rpynmel, JOJDKHOCTH
JIOKYMEHTa (mpodreccHr) WM CIIELHATBHOCTH
OK3 3116 TexHuKH B XMMHYECKOM ITPOU3BOACTBE
ETKC | §157 JlabopaHT XHMHYECKOro aHaIu3a (4-# paspsr)
OKTIATP 13321 JlaGopaHT XHMHYECKOTO aHAIH3a
OKCo! 2.18.01.01 JlaGopaHT 1o HH3UKO-MEXaHHICCKUM HCHBITAHUM

3.3.1. TpynoBas pyuxkuus

HaumeHoBaHMe

IIpoucxoxaeHune TpynoBo
byrkimn

IMoaroroBka 1ab60paTOpHOTO 0O6OPYIOBAHHS |
U YCTaHOBOK, XHMHYeCKOH Imocyas! U mpob !
nepe]] MPoBeICHHEM CIIOKHBIX aHATU30B i
VpoBeHb
MOJIYTIPOAYKTOB (IPEMpPEroB) U |
Ko . TIOYPOBEHD
MOJINMECPH30OBAHHBIX HEMETAITHIECKAX x| C/OL4 I (nozyp ) 4
. kBamubuKanmH
KOMITO3UTOB I€TEPOTCHHON CTPYKTYPBHI, 1
HCTIOJIE3YEMBIX LI IPOU3BOACTBA PAKETHO- !
KOCMHYECKHX KOMILIEKCOB M CHCTEM |
Opurmmanr X 3aUMCTBOBAHO U3
OpHIHHAJA
Kon PerucrpauuoHHBIH
OpHIrUHAJIa HOMEDP
TIpothecCHOHAIBHOIO
CTaHAapTa

Tpynossie neiicTBus

ITpoBepka COCTOSAHMA CHEIUATH3NPOBAHHOTO 000PYJOBaHNS, HCIIOIb3YEMOTO
IS TIPOBEJEHHS aHAIM30B BellecTB (KOMIOHEHTOB) M HEMETANIMIECKHX
KOMIIO3MIIMOHHBIX MaTepHaJIoB, UMEIOMUX B cocTaBe 6oee BYX OCHOBHBIX
KOMIIOHEHTOB M HCHOJB3YEMBIX U IIPOU3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB M CHCTEM

TONMMEPU3OBAHHEIX ~ HEMETANIMYECKMX  KOMIIO3HTOB  TeTEPOreHHOH
CTPYKTYpPBL, HCIONB3yeMBbIX JUIi TPOHM3BOJCTBA PaKETHO-KOCMHYECKHX
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IloaroToBKa cHENMMANTM3HPOBAHHOH HpPOOLI K J1aGOPATOPHBIM HCIBITAHHAM
HOJYNPOAYKTOB (IPENpEeroB) K IOIMMEPU30BAHHBIX HEMETALTHIECKHX
KOMIIO3UTOB T'€TEPOTEHHOH CTPYKTYpPHI, HCIONB3YEMBIX IJIS IPOH3BOJCTBA

HOI.II‘OTOBKa NaGOpaTOPHOM MOCYZH! M DPeaKTHBOB /Ui NPOBCICHUS
XMMHYECKHX aHANH30B HOJYIPOXYKTOB (NIPEIPEroB) M MOJIMMEPH30BAHHBIX
HEMETAUIMYECKAX KOMIIO3UTOB TE€TEPOT€HHOM CTPYKTYPBL, HCIIOJIB3YEMBIX
U1 IPOM3BOJICTBA PAKECTHO-KOCMHYECKHX KOMIUIEKCOB M CHCTEM
IToArOTOBKA PeakTHROB JUIS POBEICHHS AHATH30B BEMECTB (KOMIIOHEHTOB) K
HEMETAIUTMYECKHX KOMIIO3ULHOHHEIX MATE€PHAIOB, MMEIOIMX B COCTaBe

Gonee ).IByX OCHOBHBIX KOMIIOHCHTOB M HCIOJIB3YCMBIX IJId IIPOHU3BOACTBA

HeobxonuMbte yMeHHS

I'Iponepsm, HCIIPaBHOCTH CIIELMATM3MPOBAHHOTO  1aGOPATOPHOTO
060py0BaHMs ¥ YCTAHOBOK IIPH IIPOBEICHHH aHAIHM30B HOIYIPOAYKTOB
(mpemperoB) W TONMMEPU30BAHHBIX  HEMETANIMYECKHX  KOMIIO3HTOB
TeTEpOTeHHOH CTPYKTYphl, HCIOJB3YEeMbBIX Ui MPOM3BOACTBA PAaKEeTHO-

JICKCOB H CHCT!\

| TIpOM3BOZMTL MapKUpOBAHHE H  XPAHEHHE OTOODAaHHBIX O0OpasLoB,
HCIONIB3YEMBIX IS HPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, B COOTBCICTBHH C T'pC6OBaHI/DIMI/I CTaHZapTOB B PAaKETHO-

bIOMpaTh 11aGOPAaTOPHYIO NOCYAy M OGODYNOBAHHC B COOTBETCTBHH C
TOPYYEHHbIM XHMHIIECKUM HATH30M U CBOMCTBaMH BemiecTB (KOMIIOHEHTOB)
¥ HEMETAUTHYECKAX KOMIIO3HIHOHHBIX MATEPHANIOB, HCIONB3YEeMBIX Ui
IIPOU3BOJACTBA Eggge’rﬂo-lgg_gmmlecmx KOMIUI@I&OE u CHCTEM

Hcnons3oBaTh B COOTBETCTBHH C HMHCTPYKHOHEH HO 3KCIUTyaTanuy
CHECHUAIM3APOBaHHOE J1abopaTopHOe OOOpyZOBaHHE H YCTAHOBKH I
obecrieueHHsl TpeOyeMBIX YCIOBHH HCHBITAHWH BEHIECTB (KOMIOHEHTOB) H
HEMETAJUIMYECKUX KOMIO3UIMOHHBIX MAaTepHANIOB, MCHONB3YEMBIX I
TIPOH3BOACTBA  PakeTHO-KOCMHYECKHX KOMIUICKCOB H  CHCTEM, IOZ
PYKOBOJICTBOM HHXEHEpa

IIpomsBomaTe  OTOOP  CHENWANA3MPOBAHHBIX  NPo0  BA3KO-TEKYIHX,
HH3KOBSI3KHX KOMIIOHEHTOB M CMeceil M3 HHX, noxydabpukaToB pesuH,
OpraHWYECKHX PacTBOPHUTENCH, HCOPraHHIECKUX PACTBOPOB M SJIEKTPOJIUTOR,
HCHOJB3YEMBIX JUIi HPOM3BOJACIBA DPAKETHO-KOCMHYECKHX KOMILICKCOB H
CHCTEM

Heo6xonuMeble 3HaHuS

Tpeﬁona}nm CICIIHAM3HPOBAHHBIX MECTOJAWUK, CTAaHIApTOB B obacta
MATCpHAIOBCACHUS B paKCTHO-I(OCMH‘ICCKOﬁ TIPOMBINIICHHOCTH

TpeboBarmss Kk  OGe3omacHON  JKCIUIyaTaMH  CNCLHAIH3HPOBAHHOTO
1a0opaTopHOro OOOPYJOBaHHS NPH NPOBCACHWM aHAIM30B BCHIECTB M
MaTepHAIOB, HCIONB3YEMBIX JUIS IIPOW3BOACTBA PaKETHO-KOCMHYECKHX
KOMIUIEKCOB H CHCTeM, C obecrmedeHHeM TpeOyeMBIX IO CyLIeCTBYIOMEH
CHENUAIM3HPOBAHHON METOAMKE YCIOBHH HCIBITAHASL

TpeboBanus Ge30MacHOCTH Opd OOpanIeHHH C XHMHYECKHMH BELIECTBAMH H
PCaKTHBaMM, HCIONB3YEMBIMH JUIL NPOH3BOICTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB M CHCTEM

HopMaruBHO-TeXHHYECKasd JOKYMCHTAIHS, PpETJIAMEHTHpYIOIAs IIOPANOK
orOopa mnpo® IS NPOBENEHHA AaHATH30B BEMIECTB (KOMIOHEHTOB) H
HEMETAUTMYECKAX KOMITO3HIMOHHBIX MATEpHAIOB, HUMEIOHIMX B COCTaBe
Gollee IBYX OCHOBHBIX KOMIIOHEHTOB H HCHONB3yeMBIX AN MPOU3BOACTBA

PAKETHO-KOCMHAYECKHX KOMIUIEKCOB M CHCTEM
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TpeboBanus oxpaHsl Tpyaa

TpeGoBamms 5MeKTPOGE30ONACHOCTH NPH pabote B na60paTopnn H Ha
CIECHMANM3HPOBAHHOM J1abopaToOpHOM O0GOpYIOBaHWW IpH HPOBEICHUU
AHAIM30B BEHIECTB M MAaTepHANOB, HCIOJB3YEMEIX MJIS NPOM3BOACTBA
PaKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

MeToabl IOATOTOBKH HOCYIB IS HpPOBEINEHHS XHAMHYECKHX AHAIH3OB
BemecTB (KOMIIOHEHTOB) M HEMETAILIMYECKUX KOMIIO3UIMOHHEIX MATEPHAJIOB,
HCHONB3yEeMBIX IJI1 TNPOH3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

OcHOBHI aHaJmmqecxoii XHMHH

Mertoup! okazanus rlepnon IIOMO[I.[PI HOCTpaZ[aBUIl/IM

KOM]'IBIOTCPHI:IG TEXHOJIOI'MA HA YPOBHE ITOJIL30BATEIIS

Tpeﬁonanm K 9KOJIOTHH IIPOU3BOACTBA PAKETHO-KOCMHUYICCKHX KOMILICKCOB H
CHCTCM

Metoan YTHIU3AUHHA XHMI/I‘ICCKI/IX BeHIeCTB H Mare€pHaioB, HCHOJ'IBS)’CMBD(
JUIA IPOU3BOACTBA PAKCTHO-KOCMHAYCCKHX KOMILJICKCOB U CHCTEM

Jpyrue XapakTepHCTHKH

3.3.2. Tpynosas pynkuus

Hanmenosanme

IIpoucxoxaeHne TpyaoBoOi
dyHKIMK

BrmnonseH#e onepanuii KONIUYECTBEHHOTO
aHaTM3a MOJIYIIPOIYKTOB ([IpENperoB) U
CIICITUATIN3UPOBAHHBIX HCMETATNIHYCCKHX VooseHh
KOMIIO3HIIHOHHEIX MaTEpHAJIOB, Kox | C/02.4 (HOI[[;']JOBeHL) 4
HCIIOJIB3YCMBIX AJIE NPOHU3BOACTBA PAKCTHO- KBAIM(HKALHN
KOCMHYECKHUX KOMIUIEKCOB H CUCTEM, 110
YCTAaHOBJIICHHBIM MCTOOUKAM, IPOBCACHHC
CIIOXKHBIX QHAJIM30B IIPH ayIUTe
3aMMCTBOBaHO M3
Opurvman X OpHrHHANA
Kon PeructpanponHbIit
OpuruHana HOMEp
NpoheCCHOHATBHOTO
CTaHjapTa

“prnonme JCUCTBUS

TIpHIOTOBICHHE XHMHUECKHX PEAKTHBOB B COOTBETCTBHH C TPEOOBaHHMAMH
CNIENHAM3APOBAHABIX METOAHWK MPOBENEHHS HCIBITaHHH MONYNPOIAYKTOB
(mpemnperoB) W CIENHATA3MPOBAHHBIX HEMETAUTHYCCKHX KOMITO3HIMOHHBIX
MaTepHAIOB, HCHONBIYEeMBIX I IPOM3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILICKCOB ¥ CHCTEM

OmnpeneneHre  KOHICHTPAUMM KHCIOT 0OpPM  [POBEJCHHH  aHAIA30B
TOJNYIPOAYKTOB (TIPENPEroB) H CHCNUATH3MPOBAHHBIX HEMETAUIMYECKHX
KOMITO3WI[HOHHEIX MAaTE€pHAIOB, HCIOIB3YEeMBIX I HPOM3BOACTBA PAKETHO-
KOCMHYIECKUX KOMIUIEKCOB M CHCTEM

CocTaBleHHE CIOKHEBIX PCaKTHBOB H IIPOBEPKA HX TOQHOCTH

B3semmuBanue AHATN3HPYEMBIX MaTCpHalIoB, HKCIIOJIB3YEMBIX AT
IIPOH3BOACTBA PAKETHO-KOCMHICCKHX KOMILIEKCOB M CHCTEM

Or160p mnpoGbl 1A NpOBCACHHA CHOXHEIX WM CTYNCHYATHIX AHATH3OB |
TIONYIPOAYKTOB (IIPENPEroB) W CIEHHATH3MPOBAHHBEIX HEMETALIMYECKHX
KOMITO3MI[MOHHBIX MAaTEPHANIOB, ACIONE3yeMBIX JUIS MPOM3BOICTBA PAKETHO-
KOCMHYECKAX KOMIUIEKCOB M CHCTEM
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Ot60p Tpebyemoro KonuuecTBa KUIKOH MPoOHL IIOIYIPOLYKTOB (IIPETPETOB)
U CHENUAIH3UPOBAHHBIX HEMETAJUTMYESCKNX KOMIIO3HIIMOHHBIX MaTepHAaJIOB,
HCIONB3YEMBIX JUISI TPOHM3BOJCTBA PAKETHO-KOCMHYECKUX KOMIUIEKCOB H
CHCTEM, C HCIOIb30BAHMEM XMMHYECKOH ITOCY/IbI MIIH J03aTOPHBIX YCTPOMCTB

I[IpoBeneHHe NPSMOro U OOPATHOTO TUTPOBAHUA MONTYIPOAYKTOB (IIPETIPETOR)
H CHEHUATM3HPOBAHHBIX HEMETA/UTHYECKUX KOMIIO3HMIIMOHHBIX MAaTepHaloB,
HCMONB3YEMBIX JUISi HPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

IIpoBeneHne HHCTPYMEHTAIBHBIX U3MEPEHHU# TTOMYTIPOAYKTOB (IIPEIIPETOB)
CTIEUHATH3NPOBAHHBIX HEMCTAUIMIECKUX KOMIIO3HIHOHHBIX MAaTepHasioB,
HCIONB3YEMBIX IS HPOHM3BOJICTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, C IPHMeHeHHeM JTab0paTOPHBIX MIPHOOPOB

IIpoBemerne  00paboTKM  HCIONB3yeMOH  XMMHYECKOH  Iocyapl H
CHEMUATH3UPOBAHHOTO J1abopaTopHOro 00OpymoBaHUA ¢ oOecHeYeHHEM
TpeOyeMoO#l CTemeHH 4YHCTOTHI B COOTBETCTBHH CO CHCHHATH3MPOBAHHOM
METOIHKOM HCIBITaHUH MOJIYTIPOAYKTOB (mpenperoB) "
CHEIHATUM3NPOBAHHEIX HEMETAJUTMYECKUX KOMIO3WIHOHHBIX MAaTEpHAIOB,
HCHONB3YEMBIX ISl IIPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CUCTEM

OnpeneneHue NPOLECHTHOTO COJEPKAHHS BEIMIECTBA B CIOXHBIX mpobax
aHATM3APYEMBIX  IPOAYKTOB, cojepXamux ©Oomee JBYX  OCHOBHBIX
KOMIIOHEHTOB W HCIOJB3YEMBIX JUIS IPOHM3BOJCTBA PAKETHO-KOCMHYIECKHX
KOMIIJICKCOB ¥ CHCTEM, Y ITPH HAIMYNH HECBOMCTBEHHBIX l'IprIMCCCI‘/'I

O6paboTka pe3yJabTATOB AHAIW30B NOMYOPOAYKTOB (TIpElperoB) u
CHeNUATH3UPOBAHHBIX HEMETAUIMIECKAX KOMIO3UIHOHHEIX MAaTepHalIOB,
HCIIONB3YEMBIX JJIi IPOM3BOIACTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM, II0 CHEHHAIM3HPOBAHHOW  METOJHMKE, YCTAHOBIEHHOH B
HOPMAaTHBHON-TEXHHIECKOH JOKYMEHTALHH MM PYKOBOASAMINX JOKYMEHTaxX B
PaKeTHO-KOCMHYECKO} IIPOMBIIUICHHOCTH, IO PYKOBOACTBOM HHXEHEpa

OdopMmieHre pe3ylIbTaTOB aHANM30B U IIPOTOKOJOB HCIBITAHWA BEINECCTB
(KOMIIOHEHTOB) ¥ HEMCTAUIMYECKHX KOMIO3HIHOHHBEIX MAaTCpHAJIOB,
HCIONB3YEMBIX Ul NPOH3BOACTBA PAKETHO-KOCMHYECKHX KOMILICKCOB H
CHCTEM, B COOTBETCTBHH CO crelndUKOH yCTAHOBJICHHBIX TpeOoBanuii

Benenue y4deTa pe3yabTaTOB AHAJIM30B U IPOTOKOJIOB HUCOLITAHAN BEMIECTB
(KOMHOHCHTOB) H  HEMCTA/UIMYCCKHX  KOMITOBMIHHMOHHBIX MAaTEpPHAJIOB,
HCIIOJB3YEMBIX JJIA IIPOM3BOJICTBA DPAKCTHO-KOCMHYCCKHX KOMIIJICKCOB H
CHCTEM

Heob6xomimeie yMeHHS

Bribupars snaGopaTopHYI0 TOCYAY B COOTBETCTBHM C TpeGOBaHHIMH
CIENMAIM3HPOBAHHEIX ~ METOJMK  IpOBEJEHHWS  HCIBITAHMH  BEIIECTB
(KOMIIOHEHTOB) M HEMETAUIMYCCKHX KOMIIO3MIMOHHBIX MAaTepHaIOB,
HCTIONB3YEMBIX JUIS HPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H

METOOUK  TpOBEJCHHS  HUCHBITAaHWH  BEmIeCTB  (KOMIIOHEHTOB) |
HEMETAUNTHIECKNX KOMIIO3MITHOHHBIX MAaTEepHAJIOB, MHCHONB3YEMBIX JUIS

IlpousBoauTe cnoXHBIE J1a0OPaTOpHBIE aHAIM3El 10  ONPEHEICHUIO

XapaKTEPHCTHK CBA3YIOIIMX, IUIACTHKOB, KOMIIO3HIIMOHHBIX MAaTepHAJIOB,
BOAHBIX  DacTBOPOB, IKHJAKHX, TBEPOBIX M  TIa3000pasHBEX  mpob
HEMETAJNIMIECKUX MATePHAIOB, HCIONB3YEMBIX I IMPOU3BOACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

OdopMIITh IPOTOKOJ HCIBITAHHN M 00pabaThiBaTh pe3ysIbTaThl aHAIH30B
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BCIIECTB (KOMIIOHCHTOB) H HEMCTATTAYCCKAX KOMITO3UITHOHHBIX MATCPpHAJIOB,
HCIOJIB3YEMBIX JUJIA TPOH3BOJACTBA PAKECTHO-KOCMHYICCKHX KOMIIJICKCOB H
CHCTCM

Bectn YUYET DPE3YNbTAaTOB AHAIHU30B H IIPOTOKOJIOB HCOBITAHAA BEMIECTB
(I(OMIIOHCHTOB) A  HEMCTAUIHYCCKHX  KOMIO3UIHOHHBIX MaTCPpHANIOB,
HCIOJIB3YEMBIX JJIA IIPOM3BOJICTBA PaKETHO-KOCMHYCCKHX KOMILICKCOB H
CHCTCM

Heobxoaumeie 3HAHUS

TpeboBanus cnenuaTH3HPOBaHHBIX MC’I‘O,I[HK CTaHJapTOB B 00NacTH

Tpeﬁosamm 'K Oesomacoii SKCIUTyaTalldd  CHELUAIH3HPOBAHHOIO
nabopatopHOro 00OpYAOBaHHA IIPH MPOBEACHHH AaHATH30B BEUISCTB H
MaTEpHAIOB, MCIONB3YEMBIX JUISI IPOW3BOJCTBA PaKeTHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM

Tpe6oBanms 6€30MaCHOCTH MpH OOpaleHHd ¢ XHMHYECKMMH BEIIECTBAMH H
PEaKTHBaMH, HCIOJIB3yEMBIMH JUISI MPOU3BOJCTBA PAKETHO-KOCMHUYECKHX
KOMILIEKCOB U CHCTEM

IMopsnox 06paboTKH cCHENHMATM3UPOBAHHOTO 1a60PaTOPHOTO 060PYAOBAHHS H
XUMHYECKOI ITOCY/IBI OCTe IPOBEICHUS AHAIM30B BEIECTB (KOMIIOHEHTOR) M
MaTepHaIOB, MCIONB3YEMBIX IS IPOH3BOACTBA PAKETHO-KOCMHYECKHMX
KOMILIEKCOB U CHCTEM, C O0eCIeueHHeM CTEHEeHH YHCTOThI, TpeOyeMoil mo
CYIIECTBYIOMEH CrenUaM3uPOBaHHON METOIMKE

Meroapl nHpoBepKkM  YHMCTOTHI CHEOUAIHM3HPOBAHHOIO  J1abOpaTOpHOro
o0opynoBaHHs, XHMMHYECKOM IIOCYZBI, PpEaKTHBOB IOCJIEC IPOBENCHHS
QHATN30B BEIIECTB (KOMIIOHCHTOB) M MAaTepHANOB, HCHOJIB3YEMBIX IS
IIPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM, B COOTBETCTBHH
C CYIIECTBYIONIEH CHENUATM3HPOBAHHON METOIMKOM

OCHOBHI aHAUTHYECKOM U PU3HIECKON XUMUH

Meronsl npoBefieHHS XHMHYECKHX AaHAIU30B BEMIECTB (KOMIOHEHTOB) M
HEMETAJUTMYECKMX KOMIIO3WIMOHHBIX MAaTepHaliOB, HCTONB3YEMBIX A
 IIPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB B CHCTEM

®opMEI 10 yd4eTy pe3ylIbIaTOB AHAIM30B, MOPANOK H CPOKH COCTaBleHHs
MPOTOKOJIOB ~ HCHBITAaHWH  BemecTB (KOMIIOHEHTOB) H  MAaTepHANOB,
HCTIONBb3YEMBIX JUIS IPOM3BOACTBA DPAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

TpeGOBaHHS HOPMATHBHO-TEXHHYECKOHM JOKYyMEHTAIMH K pe3y/bTaraM
aHaIA3a B PaKETHO-KOCMHYECKOH NPOMBIIUICHHOCTH

TpeboBanus oxpass! Tpya

MeTo/pl yTHIM3AIAH XAMUYECKHX BEMIECTB H MATEpHasoB, HCHOJB3yEMBIX
JJ151 IPOU3BOJICTBA PAKETHO-KOCMUIECKHX KOMILIEKCOB H CHCTEM

MeToap OKa3aHUs HCpBOI/I TIOMOIIY NTOCTPAAABIINM

Jlpyrue XxapakTepHCTHKH

3.3.3. TpynoBas dyHKnus

THUTPHMETPUYECKIX AaHATU3OB CIIOKHBIX Vposens
i
HaumenopaHue PacTBOPOB, HCTIONB3YEMBIX JULS Kon | C/03.4 ‘ (noypoBeHs) 4
MIPOHU3BO/ICTBA PAKETHO-KOCMHICCKHX | KBaTHQUKALHH

INoaroToBka KOMIIOHEHTOB I |

KOMILIEKCOB H CHCTEM H




TIpoucxoxnenue TpynoBoit
byHKIHA
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3auMCTBOBAHO U3
OpHIUHAJIA

Opurmnan X

Kon PerucTpauHonHbii
OpHTHHANA HOMep
npodeCcCHOHANBHOTO
cTaHzapra

Tpynosrie neficTus

B3BenmiBanne XMMHYECKHX BEmCCTB (KOMIIOHEHTOB) H HEMETAJLTHYCCKUX
KOMITO3HITHOHHBIX MAaTEPHAIOB, HCHOJIB3YEMBIX JUIS MPOU3BOACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

IIpuroroBnenne CTaHAAPTHLRIX pPacTBOPOB BEIMECTB (KOMIIOHEHTOB) H
HEMETALIMYECKAX KOMIO3HIMOHHBIX MATE€PHANOB, HMCIONB3yEeMbIX LA
IPOHM3BOJCTBA PAKETHO-KOCMHICCKHX KOMILIEKCOB M CHCTEM

HpOBeI[eHPIC TATPOBaHHUA IUIA OIPCACICHHA CJIOKHBIX THTPOB BCHICCTB
(KOMHOHCHTOB) H HCMCTAUIMYECCKHX  KOMIIOZHMLUOHHBIX MaTEpHAaJIOB,
HCMOJIB3YEMBIX JJIA IPOH3BOJACTBA PAKCTHO-KOCMHYECKHX KOMIUICKCOB H
CHCTCM

[IpoBenenne pacdeToB IUIs YCTaHOBJEHHS M IPOBEPKH CJIOXKHBIX THTPOB
BEIECTB (KOMIIOHEHTOB) ¥ HEMETAJUIMYECKIX KOMITO3ULMOHHBIX MaTEpHAJIOB,
HCIIONB3YEMBIX U TIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

[puBenenne pabGouero MecTa B HCXOJJHOE COCTOSIHUE

MEiThe M OUMCTKA MOCYABI, GPOPM, YCTAHOBOK MOC/IE MPOBEJICHHS aHATH3OB
BeIeCTB (KOMIIOHEHTOB) M HEMETAJUIMICCKHX KOMIIO3UIMOHHBIX MAaTEPHATIOB,
HCIONB3YEMBIX JUI TPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB U
CHCTEM

Yrunuzanus OTXOZ0B HEMETAUIHYCCKUX KOMIIO3MITHOHHBIX MAaTCpHATIOB,
UCHOJB3YEMBIX [JIs1 IIPOM3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUJIEKCOB H
CHCTEM

Heob6xomumele yMeHus

IIpousBomure naboparopHbie paboTEl IO YCTAHOBKE CJOXHBIX THTPOB
BelecTB (KOMIIOHEHTOB) ¥ HEMETANIHICCKUX KOMITO3HIIHOHHBIX MaTEPHAJIOB,
HCIONB3YEMBIX JUIS ITIPOM3BOJCTBA PAKETHO-KOCMHYCCKHX KOMILIEKCOB H
CHCTEM

OcymecTBiaiTh BeIGOp 1a6OpaTopHOH MOCYAI B  COOTBETCTBHE C
TpeOOBaHMAMH CIENHATH3UPOBAHHEIX METOJWMK IIPOBEHCHHUSA HCIBITaHHUI
BellleCTB (KOMIIOHEHTOB) M HEMETQ/UIMIECKHX KOMIIO3UIMOHHBIX MAaTEPHATIOB,
HCHONB3YEMBIX IJIS TIPOU3BOACTBA PaKEeTHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

['OTOBUTH peakTUBEI B COOTBETCTBHH C TPSOOBAHUSAMHE CHEIHATA3NPOBAHHBIX
METOAUK  TPOBENCHUSA  HCIBITAHUH  BemiecTB  (KOMIOHEHTOB) H
HEMETAIUIMIECKAX KOMIIO3WIMOHHBIX MATePHANIOB, HCIONB3YEMBIX I
MIPOM3BOJICTBA PAKETHO-KOCMUYECKUX KOMIIJIEKCOB M CHCTEM

OcymiecTBiATh 00paboTKy XMMHYECKOM MOCYIABI H CHEHATH3HPOBAHHOTO
nabopaTopHOro 00OpYZOBaHHS IIOCTIE IPOBEACHWA HCHbITaHWI BEHIECTB
(KOMIIOHEHTOB) M HEMETAJUIHYECKHX KOMIO3HI[HOHHBIX MaTcpHAIOB,
HCTIONL3YEMBIX IS ITIPOM3BOJACTBA PAaKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

HeobxoauMeie 3HaHUS

TpC6OBaHI/Iﬂ CICHUAIU3UPOBAHHBIX METONUK, CTaHAApPTOB B obnactu
MATCPHAJIOBEACHHS B paKeTHO-KOCMH‘IeCKOi;I MTPOMBIIUICHHOCTH

TpeboBanuss Kk  Oe30omacHON  SKCIUIyaTaldd  CHEHHAIM3HPOBAHHOLO
1ab0paTOpHOT0 0GOpPYNOBaHHS IIPH NPOBENCHHH aHAIHM30B BENIECTB H
MaTepHAIOB, HCIONB3YEMBIX Ui IPOM3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB H CHCTEM
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TpeboBanus 6e30MaCHOCTH MpH OOpaMICHHH ¢ XHMHYECKHMH BEIECTBAME H
peaKkTHBaMH, MCHOJNB3YEMBIMH JUIS TPOH3BOJCTBA PAKETHO-KOCMHYECCKHX
KOMILIEKCOB H CHCTEM

IMopspmox 00paboTkM XHMHYECKOH MOCYAbI M COENHATH3HPOBAHHOTO
nabopaTopHOro 00OpYMOBaHMS IOCIE€ IPOBEJCHHS WCIBLITAHWN BEMIECTB
(KOMIIOHEHTOB) ¥  HEMETAJUIMYECKUX KOMIIO3MIHOHHBIX MATEpPHANIOB,
HCIIONB3YEMBIX JUIS NPOW3BOJACTBA PAKETHO-KOCMHYECKMX KOMILIEKCOB H
CHCTEM

MeTozb! ycTaHOBJIEHHS CIIOXKHBIX THTPOB IIPAMBIM M 0OpaTHBIM THTPOBAHHEM
BEMECTB (KOMIIOHEHTOB) ¥ HEMETAUIMICCKAX KOMIO3HITHOHHEIX MaTEPHAIIOB,
ACMONB3YEMBIX JUIS IPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

CHENUATM3HPOBAHHOM JabopaTopHOM OOOpYJOBaHHH IPH HPOBEACHHUH
aHATU30B BEIECTB (KOMIIOHCHTOB) W MAaTEpPHAIOB, HCIONB3YEMBIX UL
MPOA3BOCTBA PAKETHO-KOCMHYIECKAX KOMIUIEKCOB H CHCTEM

OCHOBBI aHAIMTHYECKOH XUMHH

Mertoapt yrana3ainuid XUMHAYECKHX BCIICCTB U MaTCpHAIIOB, HCIIOJIB3YCMBIX
JUISL IIPOA3BOACTBA PAKCTHO-KOCMHYICCKUX KOMIUIEKCOB 1 CHCTCM

MCTOI[I:I OKa3aHHsA nepBoﬁ IIOMOIIH NTOCTPpaJaBUIINM

Hpyrue XapakTepHCTHKA

3.3.4. TpynoBas pysHkuus

OT1paboTKa HOBBEIX METOIMK ITO “
HCCIIEIOBAHUIO (HH3HKO-XUMUYECKHX
XapaKTepPUCTHK HOBBIX M ' Vposems
Hanmenosanue MoAU(QUIHPOBAHHBIX HEMETALTHIECKUX Kon | C/044 | (momypoBens) 4
KOMITO3HIIMOHHBIX MaTEpUANIOB, | xeanaguiawin
HCIIONB3YEMBIX IUISl IPOM3BOACTBA PAKETHO- !
KOCMHYECKHX KOMILIEKCOB B CHCTEM !
Doowmeme AL | X _| oot
Kox PeructparoHHbIH
OpHIHHAIA HOMeEp
po(eCCHOHATBHOTO
CTaHAapTa

Tpynossre aeﬁcmm'

XKHIOKOEC, ra3006pa3Hoe), HCIIOJIBb3YyEMOI'O0 JIsl IIPOHU3BOLACTBA PAKETHO-
KOCMHYCCKHX KOMILJICKCOB M CHCTEM, IO PYKOBOJACTBOM HHIKCHEDA

IoaroroBka crenUaIM3HpPOBaHHONW IPOOBI Hepejy IPOBEJEHMEM aHAIHA3A
HEMETA/UIMYECKUX KOMIIO3MIMOHHBIX MATE€PHAOB, HCIOIb3yeMBIX UL
IIPOU3BOICTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB M CHCTEM, [0 HOBOM
METOIUKE

COopka crennanu3upOBAaHHBIX Ta0OPATOPHBIX YCTAHOBOK /ISl IIPOBEICHHS
aHaIN3a HEMETAUTHYECKUX KOMIIO3HIIHOHHBIX MATepHANIOB, HCIOIb3YEMBIX
JUIA TPOH3BOACTBA PAKETHO-KOCMHUYECKMX KOMILIEKCOB M CHCTEM, B
COOTBETCTBHH C HOBOM METOAHKOH U IOl pyKOBOACTBOM HHXEHepa

Hponeuerme THTPOBAHNSI HCMECTAUIMYCCKUX KOMIIOSHMUHOHHBEIX MaTCpHAJIOB,
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HCIIONB3YEMBIX Ui NPOHM3BOACTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, I0 HOBOH METOAUKE

OmnpegeneHue IUIOTHOCTH JKAAKAX M TBEPABIX TNPOO KOMIIOHEHTOB H
HEMETAUTHYCCKUX KOMIIO3MIMOHHBEIX MATePHANIOB, MCIOJIB3YEMBIX JUIA
IIPOU3BOICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB U CHCTEM, B COOTBETCTBHH
C HOBOH METOIMKOM

W3mepenue MHEWHBIX pasMEPOB HEMETAJUIHYECKHX KOMIMO3HIMOHHBIX
MaTepHaIOB, JCHONB3YEMBIX [UIS IPOHM3BOJACTBA PaKETHO-KOCMHYECKHX
KOMILIEKCOB U CHCTEM, CPEACTBAMH HU3MEPEHUI FreOMETPHYECKHX BETMYHH B
COOTBETCTBHH ¢ HOBOH METOAMKOM

[TpoBeneHre pexXMMOB Ha CIIENHATA3HPOBAHHEIX JIAOOPaTOPHBIX YCTaHOBKAX
0O HOBOH MeToquKe B OONAaCTH NPOM3BOACTBA PAKETHO-KOCMHYECKHX
| KOMILIEKCOB H CHCTEM IIOJ| pYKOBOJCTBOM HH)KEHEpa

OnpeneneHre NPONCHTHOIO CONEPXKAHHS BeIIECTBa (KOMIIOHEHTa) B
aHATM3UPYEMBIX MaTepHAIAX, HCHONB3yeMbIX IJIS IMPOHM3BOJCTBA PAaKETHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM, [0 HOBBIM METOMHKAM H MOX
PYKOBOZACTBOM HIDKEHEpA

IpoBenerne HHCTPYMEHTAIIBHBIX H3MepEHHIA HEMETaUIMIECKAX
KOMIIO3MLIHOHHBIX MAaTE€PHAJIOB, HCIOJIB3YEMBIX JUIS HPOH3BOJICTBA PAKETHO-
KOCMHYECKMX KOMIUIEKCOB M CHCTEM, C MPHUMEHEHHEM CIICHHATA3APOBAHHEIX
J1ab0paTOpHBIX TPHOOPOB N0 HOBOH METOAMKE IO PYKOBOACTBOM MEDKEHEPa

HeobxoxnMsele yMeH#s

HactpamBars cHenmanmu3upoBaHHOe JabopaTopHOe 06Opy/IOBaHHE JUIL
IPOBEACHUS aHalM3a HEMETAUIMYECKHX KOMIIO3HIMOHHBIX MAaTepHalIoB,
ACIONB3YEMBIX IS IPOU3BOICTBA PAKETHO-KOCMHYECKAX KOMILIEKCOB H
CHCTEM, B COOTBETCTBHH ¢ TPEOOBAHHAMH HOBBIX METOJIHK IIOJ PYKOBOJACTBOM
| MIDKCHCDpA .
FoTOBUTH peakTHBHI B COOTBETCTBUH C TPEOOBAaHHAMH HOBBIX METOIMK IS
IPOBEAEHUS HMCIBITAHUM HEMETaJUVIMIECKAX KOMIIO3UIMOHHBIX MATEpHAJIOB,
HCIIONB3YEMBIX IS IPOU3BOACTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

HEMCTANTMYCCKHUX KOMIIOBMIIMOHHBIX MAaTE€PHATIOB, HCIOJIB3YEMBIX I
HNPOHU3BOACTBA PAKETHO-KOCMHYCCKHUX KOMIIJIEKCOB U CHCTEM, B COOTBETCTBHE

HpOHBBOJlKTB HHCTPYMCHTAIbHBIC H3MEPCHHUA HEMCTAJUTHYCCKHUX
KOMITO3UIIMOHHBIX MaTCpHAIOB, UCIIOJIB3YEMBIX VI MPOUIBOJICTBA PAKETHO-
KOCMHYCCKUX KOMILICKCOB K CHCTEM

Heo6xoaumele 3uanus

TpeGOBaan CIICMNAAIN3APOBAHHBIX MCTOJUK, CTaHAApTOB B obmactu
MaTECpHUATIOBCACHHA B paKeTHO-KOCMH‘ICCKOﬁ IPOMBINLUIEHHOCTH

Tpe6GoBanus 6e30mMacCHOCTH NpH OOCpAICHUN ¢ XUMHYECKHMH PEaKTHBAMH,
UCHOJNB3YEMBIMH UL IIPOM3BOJACTBA PAKETHO-KOCMUYECKUX KOMIUICKCOB H
CHCTEM

Iopsinox HacTPOHKK U SKCIUTyaTallUy CHENHMATH3HPOBAHHOIO JIabopaTopHOTO
obopynoBanus ¢  obecrieueHmeM — TpeGoBaHMH 10  HCIBITAHUIO
HEMETAUINYECKAX KOMITOSHI[MOHHBIX MAaTepHalioB, HCIOIB3YEMBIX JUISA
IIPOH3BOJACTBA PAKETHO-KOCMHYECKIX KOMILTIEKCOB M CHCTEM

IMopsimox 06paloTKH XHMUYECKOH TOCYAHI H CHEIHATM3UPOBAHHOTO
1ab0paTOpHOTO O00OpYNOBaHMA IIOCIE IPOBSACHHMS HCIBITAHHU BEIICCTB
(KOMIIOHEHTOB) M HEMETAUIMYSCKHX KOMIIO3HIMOHHBIX MAaTEpHAJIOB,
HCIIONB3YEMBIX JUI1 IPOM3BOJICTBA DPAKETHO-KOCMHYECKHX KOMILIEKCOB M
CHUCTEM
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CHEIMUAIH3UPOBAaHHOM J1abOpaTOpHOM O0OpYZOBaHMH IpH IPOBEJCHHU
aHAIM30B BEHIECTB M MATEPHATOB, KCIOJNB3YEMBIX JUIA IIPOH3BOZACTBA
PaKeTHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM
TpeGoBaHKs 0XpaHbI TPYAA

OCHOBBI aHATHTHYECKON XUMHH

| JApyrue XapakTepHCTHKH

3.4. O606mennan TpyAoBas PyHKIHSA

IIpoBenenue CIOXHBIX HCCIENOBATENBCKAX
paboT 110 MOAENUPOBAHHIO
CHCIAATH3APOBAHHBIX TEXHONOTHIECKHX
IIPOLIECCOB, U3y4YEHHUIO CBOACTB

HanmeHoBanMe | HEMETAJUIMYECKHX KOMNO3UIIHOHHBIX Kon D Yposettk 4
KBanuuKaAan
MAaTEpHAIOB, HCIIOJIB3YEMBIX IS
MPOU3BOACTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB H CHCTEM, PEKHMOB HX
NepepaGoTKM U opMoBaHMA R -
Tpoucxoxnerie . ‘ 3auMCTBOBAHO H3 !
o6o6meHHo TpynOBOH : OpuraHan X opurumana
dymunn =
Koxn Peructpauyonnsii
OpHIHHAJIA HOMep
TpodeCCHOHATIBHOTO
CTaHAapTa
BoaMmoxubIe JIaGopaHT 1o 3JEKTPOU30JIIHOHHBIM MaTepraliaM 4-ro pa3psizia
HAaNMCHOBaHHUA
JOIDKHOCTEH,
npodeccuit

TpeGoBanus K
00pa3oBaHHIO H
o0y4eHno

KBATH(UIHUPOBAHHBIX paboaux

2017

Cpennee npogeccHoHaTBHOE 06pasoBaHue (HeNPoHIBHOE) — IPOTPaMMEI
TOATOTOBKH KBATM(HUIMPOBAHHEIX pabO9IuX U JOMONHUTENBHOE
mpodeccHOHATBHOE 00pa3oBaHKE B 00J1aCTH HHCTPYMEHTANBHBIX METOZIOB
aHanmsa

TpeGoBaHus K OIBITY
MPaKTAYecKoi paGoTHI

He Menee oHOro roga B 001acTy IPAKIAAHON XUMHK

Oco0rle ycnoBus
JIOIycKa K paboTe

JIuna ve Monoxe 18 mer

IpoxoxneHue 0043aTEILHBIX NPeABAPUTENBHBIX (IIPH MIOCTYIUICHAH HA
paboTy) U NepHOAHIECKHX MEAUIMHMHCKIX OCMOTPOB (00ciiefoBaHuil), a TaKKe
BHEOYEpeIHbIX MEIUIMHCKUX OCMOTPOB (00cnenoBanuit) B OpaaKe,
YCTaHOBJICHHOM 3aKOHOZAaTeNscTBOM Poccuiickoii denepannu

IIpoxoxaeHne 00A3aTEMBHOTO IICHXHATPUIECKOTO OCBHICTCIILCTBOBAHUS
paboTHMKAaMH B OPS/IKE, YCTAaHOBIEHHOM 3aKOHOAATeNnbeTBOM Poccuiickoii
®eneparun

IIpoxoxaenue o0y4enus, CTRKAPOBKH, HHCTPYKTaXa MO OXpaHe Tpy/Ja Ha
pabodeM MecTe, IPOBEPKH 3HAHHS TPpeOOBaHMI OXpaHBI TPyZa ¢ OGOpPMIICHAEM

JIOIyCKa K CaMOCTOATENbHOI paboTe, MPOXOXKACHAE O0YICHHS OKA3aHHIO
TICPBO# IIOMOIIH IOCTPANABILAM J
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TTpoxoxaeHHe MPOTHBONOXAPHOTO HHCTPYKTaXa
IlpoxoxaeHre HHCTpYKTaxa Ha I rpynmy aomnycka mo 3J1ekrpo6e3onacHoCT

Tipyrue .
XapPaKT CPUCTHKH

JlonoHATENbHBIE XapaKTCPHUCTHKH

Hanmenosanune Kox HaumenoBanmre 6a30Boii IpyIIIB, JODKHOCTH
JIOKYMEHTa (npodeccnn) WM CHEMUATBHOCTH
OK3 s 3116 TexHukm B XAMHYECKOM Npou3BoiICTBE
ETKC § 127 JlabopaHT 1O 3EKTPOH30IISIHOHHBIM MaTepranaM (4-it
paspsn)
OKIIATP 13304 JlaGopaHT N0 HNIEKTPOHU3OIIIMOHHEIM MaTepHallaM
OKCO 2.18.01.01 Jla6opanT o $pu3rKo-MexaHHIECKHM HCIIBITAHUAM
3.4.1. TpynoBaa byHkuus
BEINOIHEHHE IOATOTOBATEbHbIX JCHCTBHA | o
nepe]l MpOBEICHHEM CIIOXKHBIX
HCCIEI0BaTENECKHX paboT (IpeHpert Vposens
Haumeropanue > Koa | D/01.4 (noxypoBeHs) 4
MoM(UKALHS TOBEPXHOCTH, KOMIIOHEHTHI) | KBATHOUKALHH
JUIS IPOH3BOICTBA PAKETHO-KOCMHIECKHX t
KOMILICKCOB M CHCTEM |
IpowucxoxaeHne TpynoBoit Opurmmar X 3auMCTBOBAHO M3
¢byHKIMH OpHUrHHaIA
Kon PerncrparmmonHsIit
OpHIHHalla HOMCp
mpoteccHOHATEHOTO
cTanjaprta
TpynoBsle reficTBrs ml"IpopaGOTKa cuemM$UKE JUPEKTUBHOTO TEXHWYECKOIO YKa3aHWsS Ha

TIPOBEJICHHE CIIOKHOM MHOTOCTAZUIHOM HCCIIeIOBAaTENbECKOM paboThl B
o6JIacTH TPOU3BOJICTBA PAKETHO-KOCMHYECKUX KOMILIEKCOB M CHCTEM HOX
PYKOBOICTBOM HHIKEHEPA v e :
IIpoBepka cOCTOSHUS CIIEIHATM3APOBAHHOIO J1Ia00OPaTOpPHOTro 000pyI0BaHuA,
PAMEHAEMOr0 JUIS TPOBEACHHS HCCIIENOBATENIbCKUX paboT BemiecTs
(KOMHOHEHTOB) M HEMETALTMYECKHX KOMIIO3HIIOHHBIX  MAarepualoB,
HCIONB3YEMBIX I HpPOM3BOACTBA PAKETHO-KOCMMYECKHX KOMIUIEKCOB H
CHCTEM, II0J] pYKOBOACTBOM HEDKEHepa

IloaroroBka  cHenmuaiM3HpOBaHHOTO  J1AGOpaTOpHOrO  0OOpYIOBaHHS,
YCTAaHOBOK, HOCYABl H MaTEpHaloB IepeAd IPOBEACHUEM CIIOXKHBIX
HCCIIeIOBATeNbCKUX padoT B 00NACTH IMPOM3BOACTBA PaKETHO-KOCMHYECKHX
KOMILIIEKCOB M CHCTEM

ITombop oOpasnoB MmO pa3MepaM IepeAd  INIPOBEACHHEM  CIIOXKHBIX
HCCIENOBAaTeNbCKHX paboT B 00NacTH NMPOM3BOJACTBA PAKETHO-KOCMHYECKHX
| KOMILIEKCOB H CHC .
Hapeska wMarepuasioB Ha OIpeNeNCHHBIA pa3Mep, BajblieBaHHE pPe3UH,
IyOnupoBaHUE pe3uH A0 TpeOyeMo TONUHEL Hepe NPOBEICHIEM CIIOKHBIX
HCCIIeoBaTeNbCkuX paboT B obnactu NpOM3BONCTBA PaKETHO-KOCMHYIECKHUX
KOMIIJIEKCOB U CHCTEM
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Heobxomaumeie ymenus

IpoBepsTs HCIIPaBHOCTb CIeIHATH3UPOBAHHOTO 1abopaTopHOro
o0opyAoBaHMS M YCTaHOBOK TIOJi DPYKOBOACTBOM HWHXKEHEpa Iepern
TIPOBE/ICHUEM CIIOXHBIX HCCICAOBATENECKHX paboT B 00IACTH IPOM3BOACTBA
PaKeTHO-KOCMHYECKUX KOMILIEKCOB H CHCTEM

Ilox pykoBOACTBOM HHXKEHepa BoOHMparh JabopaToOpHYH MOCYLy H
obopyaoBaHie B COOTBETCTBUH € NOPYYCHHOH paGoroil mepen mpoBeaeHHEM
CJIOXKHBIX MCCIICOBATENIBCKUX PaboT B OONACTH IPOU3BOJACTBA PAKETHO-
KOCMHYECKUX KOMIUIEKCOB U CHCTEM

HeobxomuMele 3HaHMs

TpeboBaHMs CHEMUATHIUPOBAHHBIX METOAWK, CTaHAApPTOB B 00JacTH
MaTepHATOBEeAEeHUS B PAKETHO-KOCMHUYECKOM TPOMBUIDICHHOCTH

TpeboBanus oxpaHbl Tpya

TpeGoBanus snekTpobe3onacHOCTd Ipu pabote B nabopatopuu M Ha
CIEIMATH3APOBaHHOM  J1abopaTOpHOM O00OpYIOBaHMH MpH IPOBEJECHHH
aHAIN30B BEMIECTB (KOMIOHEHTOB) M MAaTcpHANOB, HCHONB3YyEMBIX IS
IIPOU3BOZICTBA PAKETHO-KOCMHYECKUX KOMILIEKCOB H CHCTEM

Tpe6oBanus 6€30MaCHOCTH NMpPH OOpAICHAH C XAMAYECKHMH BEHIECTBAMH H
MaTepHalaMH, HCIONb3yeMBIMH U1 NPOH3BOJACTBA PaKeTHO-KOCMHYECKHX
KOMIUICKCOB ¥ CACTEM _

TpeboBarms Kk  GesomacHOH  9KCIUTyaTauWH  CHELMATH3HPOBAHHOTO
naGopaTopHOrO0  OGOPYINOBaHHS I@PH NPOBEACHHH AaHAJIW30B  BCIIECTB
(KOMITOHEHTOB) B MATEPHAIOB, HCIONB3YEMBIX Il IIPOH3BOJACTBA PAKETHO-
KOCMUYCCKHX KOMIIEKCOB M cucrem .

Bo3MOXHBIE  HEHCIIPABHOCTH  CHENHATH3HPOBAHHOTO  1aboparopHOro
06OpYNOBaHAS H METOABl MX YCTPAHEHHs Iepel MPOBEICHHEM CIIOMXHBIX
HCCIIEAOBATENMBECKHX paboT B 00NacTH MPOH3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM

Topsinox xpaHeHHs MaTepHaloB, NPHMEHSEMBIX JUII HM3TOTOBJIEHUS
HEMETA/UIMYECKAX KOMIO3HIMOHHBIX MATCPHAlOB, HCIONB3YEMBIX A
IIPOHM3BO/ICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM

OcHOBEI OpranmgecKoi, GH3AIECKOM M AHATMTHYECCKOH XMMHH

Merons: YTHIA3aUd XUMHYCCKUX BEIICCTB U MATCPHAIOB, HCIOIB3YCMBIX
JJIA IPOHU3BOACTBA PAKETHO-KOCMAYCCKAX KOMILICKCOB H CHCTEM

Mertonb! okazaHust HCpBOﬁ TMOMOINH NTOCTPaTaBUINM

JpyTHE XapaKTepuCTHKH

3.4.2. TpynoBas ¢pyHKIHAS

Hsrorosnenue CHCIHAITN3UPOBAHHBIX 1

HCMETATHYCCKHUX KOMITIO3HIIMOHHBIX

HaumenoBaHue

IIpoucxoxaeHne TPYAOBOIA
Gynxmun

|
! YposeHp
MaTrepHalloB, HCIIOIL3YEMBIX
pUaiIoB, 3Y! A Koz | D/02.4 | (momyposens) 4
TIPOM3BOJCTBA PAKCTHO-KOCMHYECKHX | xeanuduxamam
KOMILIIEKCOB M CHCTEM, TI0 3aJaHHON ! [
 peuentype o ‘ — R . -
Opuraman X 3aUMCTBOBAHO U3
OpHTHHAJIA
Kon PeructpanvoHHbI i
OpHUrHHaNa HOMep
npohecCHOHATBHOrO

CTaHAapTa
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Tpynosele neficTBuA

O160p TpebyeMoOro KONHYECTBA OTACIHHBIX KOMIIOHEHTOB A KOHKPETHOM
penenTypsl HEMETAIITHYECKOTO KOMITO3HIIHOHHOTO MaTepHana,
HCIIOJIE3YEMOTO U1 IPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

IIpoBepka XapakTepHCTHK KOMIIOHCHTOB PEUENTYPhl HEMETATHYECKHX
KOMIIO3HIMOHHBIX MATepHAIOB, NCHIONB3YEMBIX I NPOU3BOACTBA PAKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM, IO YKa3aHHOMY KPHUTEpHIO (BHEHIHHH
BHJ, BI3KOCTh, INIOTHOCTB)

CMenidBanre KOMITO3HIHIH 1O TOMOT€HHOCTH HJIH 33JaHHOM T C€TCPOrCHHOCTH,
B TOM YHCIC C HCIOJIb30BAaHHEM CIICHHAIN3APOBAHHBIX na6opaTopHHx
CMCIIHNBAIOIIAX yCT‘pOﬁCTB, HCTIOJIB3YEMBIX UIsI HPOHU3BOACTBA PAKETHO-
KOCMHYCCKHX KOMIIJICKCOB H CHCTCEM

IpuBenenne pabodero MecTa B HICXOJHOE COCTOSHHE o

MerThe ¥ o9YmcTKa MOCYABI, GOPM, CHENUATA3APOBAHHBIX YCTAHOBOK ITOCII

NPOBENEHHA AaHAJIM30B BeIIECTB (KOMIOHEHTOB) M  HeMETAUIHYeCKHX
KOMITO3HIIHOHHBIX MAaTEePHANIOB, HCHONB3YEMEBIX I MPOH3BOACTBA PAKETHO-
KOCMHYECKHX KOMIUIEKCOB U CHCTEM

VTunmu3amusa OTXO0J0B HEMETAUIMYECCKUX KOMIIO3HITHOHHBIX MaTepHaAJIOB,
HCMONB3YEMBIX I IMPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM

HeobxonumMeie ymMmeHus

HMcnonb3oBathk 1aGOpaTOpHBIC aHANIMTHYECKHE M TEXHHYECKHE BECHI IpPH
H3rOTOBIICHUH HEMETAUIHYECKHX KOMIO3HMILHMOHHEIX MATEPHAJIOB H BEILECTB
(KOMIIOHEHTOB), HCHONB3YEMBIX I TPOM3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILIIEKCOB H CHCTEM, 10 3aJaHHOM perenType

Hcnons30BaTh MEPHYIO CTEKIHHYIO XHMHYECKYIO IOCYLY IPH H3TOTOBJICHHH
HEMETATHIECKHX KOMITO3HI[MOHHEIX MATEPHAIOB H BemIECTB (KOMIIOHEHTOB),
HCTIONB3YEMBIX [UIf TIPOM3BOJICTBA PAKETHO-KOCMHUYECKAX KOMILUIEKCOB H
CHCTEM, TIO 3aJaHHOM penenType

Hcnonp3oBaTh  CHENUAIM3APOBaHHOE  JabOpaTopHOE  CMENIMBAIONICE
o6opynoBaHNe IpH M3TOTOBICHUY HEMETAJUIMYECKHX KOMIOSHIHOHHBIX
MaTepHATIOB W BENIECTB (KOMIIOHEHTOB), HCIOJB3YEMBIX Ui MPOH3BOACTBA
PaKeTHO-KOCMHYECKUX KOMILIEKCOB M CHCTEM, IIO 33JaHHOH peLienType

Heo6xoaumsie 3HAHUS

TpeboBanus CHENUATA3NPOBAHHLIX METOAHK, CTAHIAPTOB B 00NacTH

TpeboBanyst 0XpaHbl Tpyaa

TpeboBanust amexrpobesonacHocTH Impu paboTe B salopaTopud H Ha
CHIEIUATH3NPOBAHHOM JIa0OpaTOpHOM OOOpYZOBaHHUM IIpH MNpPOBEACHUH
aHQJIM30B BENIECTB M MAaTEpUANOB, HCIONB3YEMBIX Ui IPOM3BOACTBA

PAKCTHO-KOCMHUYCCKHX KOMILICKCOB M CHCTEM

TpeGoBanust x  Oe3omacHOM  OKCIUTyaTallMM  CIELHAIH3HPOBAHHOTO
nabopaTopHOro O00OpYIOBaHUS INpPH MPOBSACHHH aHAIM30B BEUIECTB H
MaTepHasoB, HCHOJIB3YEMBIX JUIs IPOM3BOJCTBA PAKETHO-KOCMHYECKUX

HEMETAUNIMYCCKUX  KOMIIO3HUIIMOHHBIX MATCPHATIOB JIA  MPOHU3BOACTBA
PAKETHO-KOCMHYICCKHUX KOMILUICKCOB M CHCTEM, M UX YTUJIA3allUH

OCHOBEI OpraHfu4ecKkoi, pu3IMIeckoil # aHATUTAISCKOH XMMHH
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3.4.3. TpynoBas ¢pynxums

HauMeHoBaHHE

ITpoucxoxaeHne TPYAOBOM
PynKumn

ViMuTanus TEXHOJIOTAYECKUX apaMeTpoB
IpH H3TOTOBJICHAA HEMETAINTHICCKHUX : v
POBEHD
KOMITO3ULIMOHHBIX MaTEPHAJIOB
H P Kon | D/03.4 | (nomyposeHn) 4
CHCIHAIN3HPOBAHHOI'O HA3HAYCHHA, KBaJIK(I)PlKalIIfoI
HCHONB3YEMBIX JUJIE IPOU3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILUIEKCOB H CHCTEM
| 3anmcTBOBaHO M3 o B
Opurmman X i
opHurvHaja . I e e
Kon PervcTpaunoHHbIi
OpHUrHHAJIA HOMEp
npogeccHoHaILHOTO
CTaHzapTa

Tpynoesie aeficTBus

OnpenenieHre pEOSIOTHYECKAX XapaKTEPHCTHK HU3KOBA3KHX MpOO BEIIECTB
(KOMIIOHEHTOB) M HEMCTAUIMYECKHX KOMIIO3HIMOHHBIX  MAaTepHalioB,
HCHONIB3YEMBIX JUIS TIPOHU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM, C UCTIOJIHb30BAHAEM BHCKO3HMETPOB

OmnpeneneHne IUIOTHOCTH HHU3KOBS3KHX NpoO BemecTB (KOMIIOHEHTOB) H
HEMETAUIHIECKAX KOMIIO3HIHOHHBEIX MAaTepHAJOB, HCHOJB3YEMBIX JUIS
IIPOM3BOJICTBA  PAaKETHO-KOCMHYECKHX  KOMIUIEKCOB M CHCTEM, ¢
HCIIONIE30BaHUEM apeoMeTpa

[IpuroroBieHmne CrielHAIN3NPOBAHAEIX KOMIIO3HITHH BEMIECTB (KOMIIOHEHTOR)
U HEMETAUIMYECKHX KOMIIO3UIHOHHBIX MAaTEPHAJIOB, HCHOJB3YEMBIX JUIL
MIPOM3BOJCTBA  pPaKETHO-KOCMHUYECKMX  KOMIUIEKCOB M CHCTEM, IIO
TEXHWYECKUM YKa3aHMAM HJId B COOTBETCTBHM C CYIIECTBYIOIIEH
TEXHOJIoTHeH

OrmpezericHHe KU3HECTIOCOOHOCTH KOMIIO3HIHIA BemIeCTB (KOMIIOHEHTOB) H
HEMETAUIHIECKHX KOMIIO3MIIHOHHBIX MAaTE€pHANOB, HCHONB3YEMBIX IUIA
TIPOM3BOJCTBA  PAKETHO-KOCMMUYECKHX  KOMIUIEKCOB H  CHCTEM, IO
YCTaHOBJIEHHBIM KDUTEPHUSIM

OHpe}I[CJICHI/Ie OTACIBHBIX TEXHOJIOTHICCKHX CBOWCTB HEMETAUTHYECKHX
KOMITOBUITHOHHBIX MAaTCPHAIOB, MCMOJB3YEMBIX IJIs1 IMIPOHU3BOJICTBA PAKCTHO-
KOCMHYCCKUX KOMIIJICKCOB H CHCTCM, IO TCXHOJIOTHUCCKHM YKa3saHHAM

Hanecenne HEMCTAJNTHICCKHUX KOMITO3UIIHOHHBIX MaTr¢pruajioB,
HCHONB3YEMBIX Jid ITPOHU3BOJICTBA PAKCTHO-KOCMHYCCKHUX KOMILICKCOB H
CHCTEM, CIICIIHAIN3INPOBAHHBIMHA METOJAMHA

CHCTEM

Hcnone3oBanne Bucko3uUMeTpa Ui INPOBEANCHHS AHAIN30B  BELIECTB
(XOMIIOHEHTOB) M  HEMETAUIHYECKHMX KOMIO3MIHOHHBIX MAaTE€pHANIOB,
HCTONB3YEMBIX JJI1 MPOHM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H

IIpuBenenne paboyero MecTa B HCXOJJHOE COCTOSIHHE

MpbiThe H OYHCTKA noCyapbl, (l)OpM, YCTaHOBOK IOCJIC NPOBCACHHA AHAJIN30B
BCIIICCTB (KOMIIOHCHTOB) N HCMCTAIUTAYCCKUX KOMITO3HIIMOHHBIX MAaTCPHAIIOB,
HCIOJB3YEMBIX JJII TMPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMILICKCOB H
CUCTEM

HCHOJIB3YEMBIX I IIPOM3BOJACTBA PAKCTHO-KOCMHYCCKHX KOMILIICKCOB H
CHCTCM

Heo6xonumble ymenns

Hcnone3oBarh B COOTBETCTBHH C PIHCprKI[PICﬁ OO 3KCIIyaramuu
CIICHHAIIN3UPOBAHHOC naﬁopaTopﬂoe 060‘BYI[OBaHI/Ie A YCTAHOBKHM JUIA
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obecricueHHs TpeOYEMBIX YCIOBHH HCIBITAaHHH BENIECTB (KOMIIOHEHTOB) M
HEMETA/UIMYECKHX KOMIO3MIMOHHBIX MAaTEpHAlOB, HCIONB3YEMBIX JUIA
IIPOM3BO/ICTBA PAKETHO-KOCMUYECKHX KOMILIEKCOB H CHCTEM

Hanocuts HeMeTaMyeckue KOMIIO3HIOHHBIE MaTepHalbl HIA HX
KOMIO3UIIMH, HCIONB3YEMBIE I IIPOH3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB H CHCTEM

Hcnons30BaTh BHCKO3HMETPH! Pa3sMMYHOM KOHCTPYKIMH IS IPOBEICHHS
AHATU30B BEIIECTB (KOMIOHEHTOB) H HEMETALIMYECKHX KOMIIO3HIMOHHBIX
MaTepHanoB, HCHONB3YEeMBIX JMUII IIPOM3BOACTBA PaKETHO-KOCMHYECKHX
KOMIIJIEKCOB B CHCTEM

Wcmoms30BaTh XMMHYECKHE BEIIECTBA M MAaTepHANsl, NPUMCHSEMBIE I
HPOU3BOICTBA PAKETHO-KOCMUYECKHX KOMIIIEKCOB H CHCTEM

HeobxomuMmble 3Hauus | TpeGoBanusi CICNMANM3MPOBAHHEIX METOAMK, CTAaHAApTOB B obnactu

TpebGoBanus oxpaHbl Tpyaa

TpeboBanus snekTpobGe3onacHOCTd Tpu pabote B naboparopuu u Ha
CIICIIMATH3APOBAHHOM J1abopaTOpHOM 0OOpYZOBaHMH IPH IPOBEICHHH
AHAIM30B BEIIECTB (KOMIIOHEHTOB) H MaTEPHAIOB, HCIONB3YEMBIX JUIA
HPOHU3BOACTBA PAKETHO-KOCMHYECKIX KOMIIJIEKCOB M CHCTEM

TpeboBanmss k  Oe30macHOM  BKCIUTyaTalldM  CIENHATM3HPOBAHHOTO
naboparopHoro 00OpYZOBaHHS IPH TNPOBENCHHN AaHANH30B BEIIECTB
(KOMIIOHEHTOB) M MAaTEpHAaNOB, HCIONB3YEMBIX JJIS IPOU3BOJACTBA PAKETHO-
KOCMMYECKHX KOMIDIEKCOB 1 CHCTEM

TpeboBanus Ge3omacHOCTH Npu OOpAIICHHH ¢ XAMHYECKUMH BEMICCTBAMH H
MaTepHalaMH, HCHOJB3YeMbIMH U IIPOM3BOACTBA pPaKEeTHO-KOCMHYECKHX
KOMIUICKCOB M CHCTOM — _
MeTozbl YyTHIN3aUUH XMMHYECKUX BEIECTB M MAaTepHAIOB, HCIOIb3YEMBIX
JUISl TIPOU3BOJICTBA PAKETHO-KOCMHIECKHX KOMIUICKCOB H CHCTEM

OCHOBBI OpraHH4ecKol, PU3MUecKoil U aHANMTHICCKON XUMHAK

Jpyrue XxapakTepUcCTHKH | -

3.4.4. Tpynosas ¢pyuxuus

IIpoBenenue ucnbiTaHuit 06pasLoOB- '
JEMOHCTPaTOPOB HEMETAITHYESCKUX !
KOMIIO3HIIMOHHEBIX MATEPHATIOB 1 BEIIECTB f
!
I
|

{KOMIIOHEHTOB) TETIO3AIUTHOTO YposeHs
HanmeHoBaHue Ha3Ha4YEHHUs, UCTIONb3YEMBIX UL Kon | D/04.4 (MOXYpOBEHB) 4
xBaytupuKanuu

IPOU3BOACTBA PAKETHO-KOCMHUYECKHX
KOMILIEKCOB H CHCTEM, B COOTBETCTBHH C
TpeOOBaHKUAMU HOPMATHBHO-TEXHAYECKOH ‘

JOKYMEHTAIH i
TIpoucxoXaeH ‘ 3amvcTBOBAHO W3 | | o
p KICHHE TPYAOBOU Operanan X 3anMCTBOBAHO U3
bymem | I opuruHama R SR
Kon PerucrpanuoHHbIN
OpUTHHANA HOMED
nipodecCHOHATEHOTO
cTaHgapTa
Tpynossle nefictBus VcraHoBKka 00pasmoB BEemIECTB (KOMIIOHEHTOB) H  HEMETALIHYECKHX

KOMIIO3HITMOHHBIX MaTCpHajloB, HCIIOJB3YEMBIX IJIsi MPOU3BOACTBA PAKCTHO-
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KOCMHYECKHX KOMIUIEKCOB H CHCTEM, B HCIIBITaTeNIbHOE 00OpyIOBaHHE B
COOTBETCTBHM € HOPMAaTHBHO-TEXHHYECKOM JOKyMEHTalue# B paKeTHO-
KOCMHYECKOH IPOMBINIICHHOCTH 110l PYKOBOACTBOM HHXEHEPa

3anyck HCIBITATENbHOTO OOOPYNOBAaHHS W CHSATHE OTACIBHBIX IOKa3aHH
Ppe3yJIbTaTOB UCHBITAHMS IOJ] PYKOBOACTBOM HMHXEHEpa IPH NPOH3BOACTBE
paKeTHO-KOCMUYECKUX KOMILIEKCOB M CHCTEM

(DI/IKCS.HI/ISI PE3YJIHTATOB UCIIBITAHUSA

O6paboTka pe3ynbTaTOB B COOTBETCTBHH C HOPMATHBHO-TEXHUYECKON
JOKyMEHTalluell Ha HCNBITaHHA HEMETATMYECKUX KOMIIO3HIIMOHHBIX
MaTEpUaloB, HCHOJIb3YEMBbIX M IPOH3BOACTBA PaKETHO-KOCMHYECKHX
KOMILIIEKCOB H CHCTEM, [T0J] pPyKOBOACTBOM HH)KEHEpa

®opMupoBaHye IPOTOKOJIA UCIBITAHUA HEMETAIHYECKUX KOMITO3HIIMOHHBIX
MaTepHaliOB, HCIOJIb3YEMBIX Ul IIPOM3BOJCTBA PAKETHO-KOCMHYECKUX
KOMIIJIGKCOB H CHCTEM

HEMCTAJUIMYECKHX KOMIIOZMIHUOHHBIX MAaTCPHAJIOB, HCIIOJNB3YEMBIX A
IIPOU3BOACTBA PAKETHO-KOCMUYCCKHX KOMIUICKCOB H CHCTEM

HeoGxonumele ymenuss | Mcnonp3oBaTh HCHbITaTENbHOE 000pYZOBaHHE IOBBIIEHHOH CIIOKHOCTH O]
PYKOBOACTBOM  HMH)XEHEpa  IpH  HCHBITAHUAX  HEMETAUTMYECKHX
KOMIIO3HITHOHHBIX MaTEpHAIOB, UCIOJIB3YyEMBIX U1 MPOHU3BOACTBA PaKETHO-
KOCMHYECKHX KOMIUIEKCOB U CUCTEM

IMpoBepsTs 00pa3nbl HEMETALIMYECKUX KOMIIO3HIIMOHHBIX MAaTCpHAIOB,
UCIIONIB3YEMBIX M7 IPOU3BOJICTBA PAaKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, A HCIBITAHUHA Ha COOTBETCTBHE Tpe6OBaHI/I$IM HOPMATHBHO-
TEXHUIESCKON JOKYMEHTAIMH B PaKeTHO-KOCMHYECKOH IMPOMBIIUICHHOCTH
OGpabarsIBaTh pe3yNbTaThl HCIIBITAHAN HEMETANIMIECKHX KOMIIO3HIMOHHBIX
MaTepuajioB, HCHONB3YEeMBIX JJII IPOM3BOJACTBA PAKETHO-KOCMHUYECKUX
KOMIUIEKCOB M CHCTEM, B COOTBETCTBHH C HOPMAaTHBHO-TEXHHYECKOM
JOKyMEHTallke#k B  pPaKeTHO-KOCMHYECKOH  MPOMBIIUIEHHOCTH  TIOX
PYKOBOINCTBOM MIDK€HCpa =~
OdopMiIATh NPOTOKON HCHBITAHAN HEMETAUIMYECKUX KOMIO3HUIIMOHHBIX
MaTepHaliOB, MCHOJB3YEMBIX JUIS IPOW3BOACTBAa PaKETHO-KOCMHYECKHX
KOMILJIEKCOB B CHCTEM

Bectn yder pesynbTaroB HCIBITAaHHH HEMETAUIMYECKHX KOMHO3ZHIIMOHHBIX
MaTEpHAJIOB, MCHOJb3YEMbIX JJI TPOH3BOIACTBA PAaKETHO-KOCMHYECKHX
KOMILJIEKCOB H CHCTEM

Heobxomumele 3Hanus | TpeGoBanus cHeNUaNM3HpOBAHHBIX METOAWK, CTaHAApPTOB B obiactd
MaTepHAIIOBE/ICHHS B paKETHO-KOCMHYECKOH MPOMBIILIEHHOCTH

TpeboBanMs  HOPMATHBHO-TEXHHYECKOH  JOKYMEHTAllMH B  paKETHO-
KOCMHYECKOH  IPOMBIIUIEHHOCTH K  ofpa3siaM  HEMETAUIMYECKHX
KOMITO3HIIMOHHBIX MaTEPHAIOB, HCIOJB3YEMBIX U1 MPOU3BOJCTBA PAKETHO-
KOCMHYECKMX KOMIUIEKCOB H CHCTEM, [JI1 OIpPEHCNCHHS OTACIbHBIX
| XapaKTCpucTak =~ e
TpeboBanms Kk  Oe30macHOM  AKCHNyaTallHH  CHEHAIM3MPOBAHHOTO
naboparopEOro 00OpYZOBaHHS IIpH IPOBEACHHH aAHAIN30B BEIIECTB
(KOMIIOHEHTOB) H MAaTepHANOB, HCIOIb3YEMBIX U IPOM3BOACTBA PAaKETHO-

CIICIMAIIM3HPOBAHHOM J1abOpaToOpHOM O0GOpYIOBaHHHW TIDH TPOBEICHHH
aHaIM30B BeHmIeCTB (KOMIIOHEHTOB) M MAaTE€PHAIOB, HCIOJNB3YEMBIX JUId

TpeboBanus  HOPMATHBHO-TEXHWYECKOHW  JMOKYMEHTAMH B  paKeTHO-
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KOCMHYECKOM IIPOMBIIIIJICHHOCTH Ha HCIIBITAHHUA HEMETAIUIHICCKHUX
KOMIIO3UITUOHHBIX MarT€pruajloB, UCIIOJIb3YyEMBIX 1A MPOU3BOACTBA PAKCTHO-
KOCMHUYCCKHUX KOMIIJICKCOB H CUCTCM

Jpyrue xapaKTepUCTHKH

3.4.5. TpynoBas pyHKUIHS

IIpoucxoxaeHne TpynoBoi
$yHKIIK

OtpaboTka TEXHOIOTHYECKHX ITapaMeTPOB |
IO IPUTOTOBIICHHUIO B POPMOBAHHUIO g
HEMETAJUIMYECKUX KOMIIO3HIIMOHHBIX | VpoBenp
HaumenoBauwe MaTepHAJIOB C PACUCTHOM peHenTypoit Kox | D/05.4 | (moxyposens) 4
BXOZISITUX KOMIIOHCHTOB, HCIIOJIB3YCMBIX ; KBATH(HKALHH
JUIs IIPOU3BOJICTBA PaKETHO-KOCMUYECKHUX i
KOMIVICKCOB M CHCTEM . 11 ......................
Opurmnan X 3;?::;;];2:%0 "
Kon PerucrpaioHHbIi
OpuruHama HOMEp
TIpo()eCCHOHATBEHOTO
CTaHzapTa

TpyaoBeie aeficTBUs

Ot6op TpedyeMOro KoJIM4YEeCTBA OTHENBHBEIX KOMIOHEHTOB Ui KOHKPETHOM
JUPEKTHBHOM pellenTyphl HEMETAJUIMICCKOTO KOMIIO3HLIHOHHOTO MaTepHaa,
HCTIONB3YEMOTO JUI MPOH3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

CMemuBaHNe 1O JUPEKTHBHOH TEXHOJOTHH KOMIIOHEHTOB, HCIIONB3YeMBIX
IUIsi TPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H CHCTEM, [0
TOMOT€HHOCTH, B TOM 4HCJI€ C HCHOIb30BAaHHEM aBTOMATHYECCKHX
CMEIIHBAIOIIHX YCTPONCTB MOJ PYKOBOACTBOM HIXKEHEpa

®opmoBaHHE HEMETALIMYECKHX M KOMIIO3HMIMOHHBIX MATEPHAIOB H
M3TOTOBIICHHE 00paslioB HEMETATHYIECKMX KOMIIO3HIHOHHBIX MAaTepHANIOB,
HCTIONB3YeMBbIX I MPOU3BOJACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM, B COOTBETCTBHH C HOPMATHBHO-TEXHHYIECKOH JOKyMeHTanuel B
PaKeTHO-KOCMHYECKOH MpoMBImieHHocTd )

3anomaerne ¢opM, NpHcNocoONeHUH HEMETAUIMYECKHMH MaTepHaiaMH,
HCIOJB3YEMBIMH [UIS TPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM

Cbopka crenuain3upoBaHHLIX npecc-dopM (dopM) u mpHcHocoOneHmi Ans
H3TOTOBICHUA 0OpPa3sLOB HEMETAIUIMYECKAX KOMIIO3HUHOHHBIX MATEPHAIIOB,
HCIONB3YEMBIX Jji TIPOM3BOJCTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, TIOA PYKOBOJICTBOM HEDKEHEPA

YcraHoBKa CIEIUAIH3HPOBAaHHBIX Tipecc-¢popM (popm), mpHcHOcOONeHHUI,
HCTIOJIB3YEMBIX Il TPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIIJIEKCOB H
CHCTEM, B TEpPMOIIEYb

YcraHoBka TepMomap B cCIENUaNU3MpoBaHHBIE mpecc-GopMbl (GopMEr),
MPUCTIOCOOIEHNS, UCTIONb3yeMble Ul IPOH3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOBM CcHCTEM

IpoBenenne pexxMMOB Ha CIICIUAIH3MPOBAHHEIX JA0OPATOPHBIX YCTaHOBKAX
[0 HMMCIOMEHC CIIeNHATH3HPOBAHHOW METOJMKE B O0JNaCTH TPOU3BOACTBA
PaKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

OTKnoYeHHE  CHEeHHATH3HPOBAaHHOIO  JIAGOpaTopHOro  00OpYyAOBAHHA,
BbICBOOOKICHHE MPHCIOCOOJIEHANH 1ociHe OTpabOTKH TEXHOJOTHYECKHX
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IIpONECCOB IO IPHUIOTOBJICHHIO H (I)OpMOBaHI/IIO HEMECTAINTHYCCKHUX
KOMITO3HIITHOHHBIX MaTCpHaIOB, UCIIOJIB3YEMBIX IJIsI IIPOH3BOACTBA PaKCTHO-
KOCMHYICCKHX KOMIUICKCOB H CHCTEM

JleMOHTaX CHenMaI3UpOBaHHEIX Mpecc-GopM (dopm), H3BnedeHHe 06pastos
HEMETALIHYECKHX KOMIIO3ULIHOHHBIX ~MAaTEPHANOB, HCIONB3YEMBIX s
OPOU3BOACTBA PAKETHO-KOCMHYECKIX KOMIUIEKCOB H CHCTEM

IlepBuunass MexaHuwueckas oOpaboTka 00pasmoB  HEMETAUTHYECKHX
KOMITO3MIIMOHHEIX MAaTE€PHAOB, HCIONb3YEMBIX Ui IPOU3BOACTBA PAKETHO-
KOCMHYECKMX KOMILIEKCOB M CHCTEM

Tlepenada A5 OKOHYATENBHOM OOPaGOTKH 4O TpeGOBAHMH HOPMATHBHO-
TEXHHYECKOM MOKYMCHTAIMM Ha HCHBITAHHS BEIICCTB (KOMIIOHEHTOB) H
HEMETALIMYECKHNX KOMIIO3HIHOHHEIX MaTepHaloB, HCIONB3YEMBIX I

'MbIThe H OHCTKA IOCYAB, GOPM, YCTAHOBOK IIOCIC NPOBEJCHHS aHATH3OB
BEIECTB (KOMITOHEHTOB) M HEMETAJUTNYECKAX KOMIIO3UIIHOHHBIX MaTepPHANIOB,
HCIIONIB3YEMBIX U IIPOM3BOACIBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTeM ......................

 YTMIH3ANEA OTXOOB HEMETAIHYECKHX KOMIO3MIMOHHBIX MATEpHAIIOB,
HCIIONB3YEMbIX JUI1 TIPOHM3BOJCTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

HeoOxoauMele yMeHRA

Hcnons30BaTh MO PYKOBOACTBOM HHXEHEPA TEXHUYCCKHE H aHANMATHIECKHAES
BECHl, CICUHATHU3UPOBAHHOEC JIA0OPaTOPHOS OOOpYHNOBaHHE W  IIEYH,
TepMOIaphl, KOHTPOIBHO-CICAAINUe IPHOOPHI, CKAThIe rasbl I OTPaGoTKH
TEXHOJNIOTHUECKUX MPOIECCOB IO INPUTOTOBICHHIO H  (OPMOBAHHIO
HEMETAUINYECKHX KOMIIO3UIIMOHHEIX ~MATECpHATIOB, HCHOONB3YEMBIX A
TIPOM3BOICTBA PAKETHO-KOCMUYECCKAX KOMILIEKCOB M CHCTEM

Otbmpare xuakue W TBepable NPoObl MaTephalioB, HCHONB3YEMBIX Ul
TIPON3BOCTBA PAKETHO-KOCMHUIECKHX KOMIIIEKCOB U CHCTEM

UsroraBnuBath HECIOXHBIE (1)0pr1 1A HU3TOTOBJICHHA HCMCTALUTHYCCKHX
KOMITO3UIITHOHHBIX MaTCPHAIOB, HCIIOJIB3YCMBIX U1 MPOU3BOJACTBA PAKETHO-
KOCMHHYCCKHX KOMILJICKCOB H CHCTEM

Cobupars 1 IEMOHTHPOBATH J1a0OpaTopHBIe OPMBI U NPHCTIOCOOICHUS IS
M3TOTOBNICHHWS ~ HEMETAVIMYECKWX  KOMIIOSHMIMOHHBIX  MAaTepHaloB,
HCIONB3YEMBIX I IIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

Heob6xoaumele 3HaHuS

TpeGoBanus CreNMATH3UPOBAHHBIX METOJWK, CTAaHIapTOB B 00NacTH
MaTEPUATIOBEICHHUS B PAKETHO-KOCMHYIECKOH IIPOMBIIIEHHOCTH

Tpe6OBaH1m 3J1eKTp06e3onaCHocm npu pabote B naboparopuu ¥ ‘Ha
CTeNHIA3NPOBAaHHOM J1aGOpaTOpHOM OOOpYNOBAaHMU IIPH IPOBEACHUH
aHATM30B BEIIECTB M MATEpUAiOB, HCIONB3YEMBIX M IPOHM3BOJCTBA
PaKETHO-KOCMHYECKHX KOMIITIEKCOB M CUCTEM

Tpebopanns Kk  GesomacHoi 3Kcrmya'raunn CIIEIUATH3HPOBAHHOT'O
nabopaTopHOro 0OCOpYZOBaHMA TIPU IIPOBEIEHUM AHANM30B BEILECTB U
MaTE€pHANOB, HCHONB3YEMBIX U1 IPOM3BOACTBA PAKETHO-KOCMHYECKHX
KOMIIJIEKCOB M CHCTEM

TpeGoBanus Ge30NAaCHOCTH NPH OOPAIICHAN C XMMAYECKHMMH BEIECTBAMH H
MaTepHaliamMi, WCIIONB3YEMBIMH /IS IIPOM3BOJACTBA PaKETHO-KOCMHYECKHX
KOMILJIGKCOB H CHCTEM
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OCHOBEI OpraHfYecKoi, HM3HIECKON 1 AaHANMMTHYESCKON XUMUH

Jlpyrue XapaKkTepHCTHKH

3.5. O606mennas TpyAoBas GpyHKIUA

HCCTAaHIAPTHBIX aHAIIM30B HEMCTATUIHYCCKUX
KOMIIO3HITAOHHBIX MaTepHaJIOB U BELIECTB,
HUCTIOJIB3YEMBIX 11 IPOU3BOJACTBA PAKCTHO-

HanMeHoBarme | KOCMHYECKHX KOMILIEKCOB U CHCTEM (LIPH Kox E YPOBEHS 5
KBaTH(pHKAIH
HCIIONb30BAHNUH B [IPOU3BOJACTBE — C
OIIPECACICHUEM TCXHHICCKUX XapaKTCPUCTUK
J71s1 IIOATBEPKACHHS Ka4eCTBA M3TOTOBJICHHUS
OTJICJIBHBIX JeTaliel 1 COOPOUHBIX €AUHHUIY)
[poncxoxnerue S 3auMCTBOBAHO M3 l
0606meHHO# TpyXOBOIf Opurunan X
pa— OpHTuHaNa i
Kon PerucrpanmonHbiii HoMep
OpHIHHaIa npodeccHOHATEHOrO
CTaHAapTa
Bosmoxusie JlaGopaHT XMMHYECKOTO aHAIN3a 5-TO pa3psaa
Ha¥MEHOBaHUs
JTOJDKHOCTEH,
mpodecomt | S |

TpeboBanus k
06pa3oBaHKIO H
00y9eHHI0

TpeGoraHus K OIBITY
OPaKTHYECKOR paboThI

Cpenuee npodeccuoHaabHOE 00pa3oBaHue — IPOrpaMMbI HOATOTOBKH
KBUTM(QUIHUPOBAHHEIX pabounx

Wi

Cpennee npodeccuoHanbHOe 06pasoBanue (HeMpodHIBHOE) — IPOrpaMMBbl
HOJTOTOBKK KBATH(HUIMPOBAHHEIX pabOYHX H JOLHOIHATENBHOE
npodeccroHaIbHOE 00pa3oBaHue B 06J1aCTH MHCTPYMEHTATHHBIX METOJIOB

He Menee Tpex net B 061acT MPUKIIAAHON XUMUHT

Oco0bie ycroBus
JonycKa K pabore

Jluna e Monoxe 18 ner

IIpoxoxaerne 00sM3aTENBHBIX IPEABAPHTEIBHBIX (IIPH MOCTYIIICHAN HA
paboTy) ¥ nepHOAMIECCKUX METUIIMHCKAX OCMOTPOB (00CcIe10Banmil), a Takxe
BHEOYEPEAHBIX MEAUIIUHCKAX OCMOTPOB (06CIe10BaHMiA) B IIOPSIKE,
YCTaHOBIIEHHOM 3aKOHOAaTeIbCTBOM Poccuiickoit @enepaunu

ITpoxoxneHue 0013aTeILHOIO ICUXHATPHIECKOTO OCBHCTEIbCTBOBAHMS
PpabOTHHKaMH B OPAZIKE, YCTAHOBIEHHOM 3aKOHOAATENbCTBOM Poccutickoit
Oeneparmn

IMpoxoxaeHue 00ydeHNs, CTAXKAPOBKH, HHCTPYKTaXa 10 OXpaHe TpyZAa Ha
paboueM MecTe, IpoBepKU 3HaHUS TpeGOBaHMH OXpaHbI TpyAa ¢ 0hopMIEHHEM
JIOTyCKa K CaMOCTOSATENbHON paboTe, NPoxXoxkaeHne 00ydeHH OKA3aHHIO
NIEPBOH MMOMOIIY TOCTPa/IaBIIAM

IMpoxoxacHUE IPOTUBONOXKAPHOTO HHCTPYKTaxka

IpoxoskIeHNe HHCTPYKTaka Ha I rpymmy fomycka o 31eKTpobe30nacHocTd

Hpyrue

XapaKTCPUCTHUKH
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HOHOJIHI/ITGJIBHBIG XapaKTCPUCTHKH

Haumenosanue Kon Haumenosanue 6a30B0it IpYITEL, JODKHOCTH
JIOKyMEHTa (mmpodeccru) uM CHEUATEHOCTH
OK3 3116 | Texnuku B XMMWYeCKOM NpOM3BONCTBE |
ETKC § 158 J'Iaﬁopam XHMHYECKOro aHaimsa (5-i paspﬂ,zx)
OKIIATP 13321 Jla6opaHT XUMHUYECKOro aHAIH3a
OKCO 2.18.01.01 Jla6opant no Gpu3NKO-MEXaHHIECKHM HCIBITAHHIM

3.5.1. Tpynosas pyHkuus

IToaroroBka u HacTpoiika 060pyROBaHUS, ’
YCTaHOBOK U BBIIIOJIHEHHE !
TIOATOTOBUTENBHBIX ACHCTBHM nepen !
MIPOBEJICHHEM CIIOXKHBIX U 0CO00 CIIOKHBIX | VposeHs
HawmmeHoBanue aHAJIN30B BEIECTB (KOMIIOHEHTOB) 1 Koz | E/01.5 | (momyposens) 5
HEMETANIMICCKUX KOMIIO3HIIMOHHBIX KBaNIUQ UKL
MaTepUasoB, HCIIOJIB3YEMBIX IS
TPOU3BOJICTBA PAaKETHO-KOCMHUYECKUX
KOMILIEKCOB H CHCTEM
gngf;zx(neﬂue TPy IOBOH Opuruman X iinnxﬁ;;:z:ano u3
Kon PerucTpantoHHbI
OpHMrHHAJNA HOMEp
IpoecCHOHATBLHOTO
cTaHjapTa
Tpynossie neiicTBus IMpoBepka COCTOSHMSA CIIELHAU3UPOBAHHOTO 000PYAOBAHUS, HCIOIB3YEMOTO

UId NpOBEOCHHUA AaHalli3a BCIICCTB (KOM]’IOHCHTOB) A HEMCTAUTHYCCKHX
KOMIMO3UIIMOHHBIX MAaTCPHAJIOB, UCTIOJIB3YEMBIX UL MPOU3BOJACTBA PAKCTHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM, C Bbl60p0M }’CJIOBI'Iﬁ NpOBCOACHUA
PICHI:IT&HHH

HPOBEJICHUEM CIIOXHBIX H 0CO00 CJIOXKHBIX aHAIN30B BEMIECTB (KOMIIOHEHTOB)
1 HEMETAUINYECKMX KOMIIO3MIHOHHBIX MATEPHAIOB, MCHOJIB3YEMBIX IS
| IPOM3BOACTBA PAKETHO-KOCMMICCKHX KOMIUICKCOB H CHCTEM

Ot16op crenuanA3ApOBaHHOW MPOOH! JUid IPOBEICHUS AHAIN3OB BELIECTB
(KOMMOHEHTOB) ¥ HEMETALMYCCKHX KOMIO3HIMOHHBIX  MAaTe€pHANOB,
HCMOJIB3YEMBIX JUIS TPOM3BOJICTBA PAKETHO-KOCMHYECKUX KOMIUIEKCOB H

Honroronxa CHenuanu3HpPOBaHHOM np06m K JaGopaTopHBIM HCIIBITAHAAM
BELIECTB (KOMIIOHCHTOB) M HEMETALTHYECKUAX KOMIIO3UI[HOHHBIX MAaTCPHAJIOB,
UCTONB3YEMBIX JUIA TPOW3BOJACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

ToaroToska na60paTopHou NOCYABI H peaKTHBOB i nponenenwl
XUMHYECKAX aHAJM30B BEIIECTB, colepkamux Oojiee IBYX OCHOBHBIX
KOMIIOHEHTOB H HCHOJIB3YEMBIX I MPOM3BOACTBA PAKETHO-KOCMHYECKHX
'KOMIUIEKCOBH cHCTEM

TloaroToBka PEaKTHBOB IS HpOBeIleHHH CIOKHBIX M 0COGO CIIOXHBIX
aHAQJIN30B BemecTB (KOMIOHEHTOB) H HEMETAUIMYECKHX KOMIO3HIHOHHBIX
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MaT€pHaloB, HCHOJNB3YEMBIX [UII IIPOM3BOJACTBA PAKCTHO-KOCMHYECKHX
KOMIIJICKCOB 1 CUCTEM

ITpoBenenne  06paloOTKH  HCHONB3YyeMOM  XHMHYECKOM  IOCYIBI H
CHEHHMATH3APOBAHHOI0 JIabopaTopHOro o00pymoBaHUA ¢ obecneueHueM
CTENEH! YHUCTOTHI, TpeOyeMo#l B COOTBETCTBHH C METOJUMKON WCIILITAHHH
BeIecTB (KOMIOHEHTOB) H HEMETAIMYECKAX KOMITO3HIMORHBIX MaTePHATIOB,
HCTONIB3YEMbIX U1 MPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

Heo6xonumeie yMeHHs

IIpoBepsaTs HCIIPaBHOCTb CIIeLHATN3HPOBAHHOIO 1a60paToOpPHOTO
060pyOBaHMs U YCTAGHOBOK JUIS IPOBEICHHS CIOXKHBIX H 0c000 CIOXKHBIX
aHaJM30B BeNIECTB (KOMIIOHEHTOB) M HEMETAUIMYECKHX KOMIIO3HITMOHHBIX
MAaTepHaTOB, HCIONB3YeMBIX M UPOU3BOJCTBA PAKSTHO-KOCMHIECKHX
KOMILIEKCOB U CHCTEM

ITpow3BoaMTs MapKuUpoOBaHWMe M XpaHeHHe OTOOpaHHBIX  06pa3loB,
HCHOMB3YeMBIX JUIA HPOH3BOJCTBA DPAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM, B COOTBETCTBHH C TpeOOBaHHAIMH HOPMAaTHBHO-TEXHUYECKOM
JOKYMEHTAIMH

IIOPYYCHHBIM XHMHYCCKHM  aHAJIA30M  BCIICCTB (KOMI'IOHCHTOB) H
HEMCTAUIMYCCKUX KOMIIO3HMIMOHHBIX MATCpHAIOB, MCIOJIB3YEMBIX UIA
TMPOU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIIJICKCOB H CHCTEM

HactpauBarh CrneUHalH3HpOBaHHOC OOOpPYZOBaHHE [UIA  HPOBEACHHS
CIOKHBIX H 0C0O00 CIOXHBIX aHAIM30B BEIIECTB (KOMIIOHEHTOB) H
HEMCTAUVIMYCCKHX KOMITIO3HIIMOHHBIX MAaTEpHaioB, MHCIOJB3YEMBIX IUIA
HPON3BOACTBA PAKETHO-KOCMHYECKHMX KOMILUIEKCOB M CHCTEM

HpOH3BOILHTL 0T60p CIIENHAIM3UPOBAHHBIX np06 € YY€TOM KOMIIOHCHTHOTO
coCraBa HMCCICAYEMOI'0 MaTepHajia, HCIOJIB3YCMOI'0 UId TIIPOH3BOJACTBA
PAaKETHO-KOCMHYCCKUX KOMIIJICKCOB H CHCTEM

Heo6xonumeie 3HaHUS

TpeOoBaHus CHENUAIM3UPOBAHHBIX METOJHWK, CTAaHAAPTOB B 00JacTd

TpeboBanuss Kk  Ge3omacHOM  OSKCIUIyaTaMHd  CHEMHATH3HPOBAHHOTO
JabopaTopHOro oOOpYIOBaHHS IIPM HNPOBEJICHAM AaHAIHA30B BEILIECTB
(KOMIIOHEHTOB) M MaTepHaIOB, UCIIONB3YEMBIX JUIS HPOU3BOJICTBA PaKEeTHO-
KOCMHYCCKHUX KOMHJ’ICKCOB mepcTEM ]

TpeboBanust 6Ge30MaCHOCTH Mpy OOPAIEHUH ¢ XMMHIECKAMH BEIIECTBAMH H
peaKkTHBaMM, HCIONb3YEMBIMH IS MPOM3BOJCTBA PAKETHO-KOCMHUYECKHX
KOMILITEKCOB H CHCTEM

TpeGoBaHus  HOPMATHBHO-TCXHHUYECKOM  NOKyMEHTAalMM B  paKeTHO-
KOCMHYECKOH IPOMBIIUICHHOCTH, perllaMeHTHPYIOIed Mopsaok ordopa
CIIeMATH3UPOBAHHBIX NPOO IS IPOBEACHHS CIOKHBIX AHATH3OB BELIECCTB
(KOMIIOHEHTOB) M  HEMETAJUIMYECKMX KOMIIO3MIHOHHBIX MAaTepHANOB,
HCTIONIL3YEMBIX [yl IMPOM3BOACTBA PAKETHO-KOCMHMYECKHX KOMIUIEKCOB H
CHCTEM

TpebGoBanus OXpaHs! TPyIa

TpeboBanus >nekTpobesomacHoCTH mpu pabore B nabopaTtopuH H Ha
CHICIUATH3APOBAHHOM J1abopaTOPHOM O00OpYHOBaHHH NPH IPOBEACHUH
aHAIA30B BEIIECCTB (KOMIOHEHTOB) M MAaTEPHAIOB, HCIONB3YEMBIX JUIA
IPOU3BO/ICTBA PAKETHO-KOCMHUYECKHX KOMILIEKCOB U CHCTEM

MeTobI TOATOTOBKH JIAGOPATOPHOH IOCYABI IUIS TPOBENSHHS XUMHYECKHX
aHAJIM30B BEIIECTB (KOMIIOHEHTOB) W MAaTEPHAJIOB, HCIIOAb3YEMBIX I

Hpasuiia IpoBEPKH CTENEHH HHCTOTHI JIaGOpaTopHOH IOCYAbl, PEAKTHBOB
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METOaMH AHAIMTHYECKOH XMMUH IIOCNHE IPOBE/IEHHS AHAIMHM30B BEMIECTB
(XOMIIOHEHTOB) U MAaTEpHATIOB, UCHOIB3YEMBIX Ui IPOH3BOJCTBA PAaKETHO-
KOCMHYECKHX KOMIUIEKCOB U CHCTEM

OcHOBHI aHAIMTHYECKOH M QH3MIESCKOH XMMHUH
MeTozg! okazaHHs IepBOi MOMOIIN MOCTPAABIIHM

TpeGOBaIIPIﬂ K BKOJIOI‘I/IH l'lpOK?.BO,Z[CTBﬁ PaKCTHO-KOCMHYICCKHX KOMIUICKCOB H
CHCTCM
Mertomt YTHIH3AHH XHMHYCCKHX BEIICCTB H MAaTCPHANIOB, HCIIOJbB3YyCMBIX

Hpyrue xapaxrepﬁzmm -

3.5.2. Tpynosan ¢pyHKnus
[IpoBenenre CIOKHLIX H 0CO60 CIOXHEBIX B
aHaJIM30B BemecTB (KOMIIOHEHTOR) U
PacTBOPOB I HEMETANTHYECKHX
KOMITIO3HIIHOHHEIX MAaTEpPHAJIOB, Yoon
CHb
HaumeHoBaHue HCTIOIE3YCMBIX JULA IPOU3BO/CTBA PAKETHO- |y, E/025 | (rlonl;'ponem,) 5
KOCMHYECKHX KOMIUIEKCOB H CHCTEM, 110 | KBaMpHKaImH
YCTaHOBJIECHHBIM U BHOBB OTPa0aThIBACMbBIM ;
METOIMKaM € 00ecTieUeHHEM 3aJJaHHOTO !
YPOBHS TOYHOCTH, IPOBEACHHE CIOKHBIX
AHAIM30B IIPH AyJIATE
IIpoucxoxaeHue TpyAoBOIt Opurmmanr X 3auMCTBOBaHO U3
GbyHKIIH OpHTHHAJNA
Kon PeructpanmonHsIi
OpMruHana HOMED
Npo¢EeCCHOHATTEHOTO
cra”jzapra
pr,T.[OBIaIe JICI/ICTBHH HpHFOTOBJleHHC XHMH‘ICCKHX peaKTI/IBOB B COOTBGTCTBHI/I C TpGGOBaHI/ISIMPI

CIEIMAIH3UPOBAHHBIX ~ METOAMK  IIPOBEJEHHsS]  MCOBITaHHH  BEIECTB
(KOMIOHEHTOB) M HEMETAUIMYCCKHX KOMIIO3MIMOHHBIX MAaTe€pHAJIOB,
WCTIONB3YEMBIX MJIsl IPOU3BOJACTBA PAaKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

[IpuGopHoe ompeaeneHHe KOHLEHTPAIMH HEOPraHUYECKUX COCOUHEHHH H
HEMETAUIMYECKNX KOMMIO3HI[MOHHBIX MATePHAJOB, HCHOJIB3YEMBIX I
IPOM3BOJICTBA PAKETHO-KOCMHUYECKHX KOMIITIEKCOB M CHCTeM
MogenupoBaHrue CIOXKHBIX PEaKTHBHBIX COCTABOB JUIS AHATHTHYECKHX
XMMHYECKHX HCHBITAHAH BemecTB (KOMIIOHCHTOB) H HEMETAUTMYECKHX
KOMIIO3ULIMOHHBIX MaTEPHAIOB, HCIONB3YEMBIX IJIS MPOM3BOACTBA PAKETHO-
KOCMHYECKMX KOMIIJIEKCOB U CHCTEM, M IPOBEPKA UX IPUTOJJHOCTH
BspemmBaHWe = aHANM3HPYEMBIX ~ MaTepUaloB,  HCMNONB3YeMBIX LI
IPOM3BOJCTBA  PAaKETHO-KOCMUYECKHX  KOMIJIGKCOB ¥ CHCTEM, ¢
obecneyenreM TpeOyeMoil TOYHOCTH C YUETOM MOTPEHIHOCTH 000pyI0BaHUSL

Ot60p cneuna:mzupOBaHHon np0651 Ui HpOBeI[eHHﬂ aHANH30B BEIIECTB
(KOMIIOHEHTOB) M HEMETAUIMYECKMX KOMIIO3MIHMOHHBIX  MAaTepHAJIOB,
cozepxamux 6omee OBYX OCHOBHBIX KOMIIOHEHTOB M MCIONB3YEMBIX IUISL
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YCIIOBHH XHMHYECKOTO aHAIA3a

Otbop TpeOyeMoro  KojM4YecTBA  HHU3KOBA3KOM  MmpOOBI  BEIIECTB
(KOMIIOHEHTOB) W HEMETAUIMYECKMX KOMIIO3HIMOHHBIX MaTEPHAJIOB,
HCTIONE3YEMEIX /Uit NPOM3BOZICTBA PAKETHO-KOCMHYECKMX KOMILIEKCOB H

Hponenenne THIPOBAHHS BEIIECTB (KOMIOHEHTOB) H HEMETALTMYECKHX
KOMIIO3UIIHOHHKIX MATEPHAIOB, HCTIONH3YEMBIX A MPOH3BOACTBA PaKeTHO-
KOCMHYECKAX KOMIUIEKCOB H CHCTEM, B TOM 4YHCJIE C HCIONB30BAaHHEM
aBTOTHUTPaTOpOB o

IIpoBeneHre HWHCTPYMEHTANBHBIX H3MEPEHHH BElIECTB (KOMIIOHEHTOB) H
HEMETAUIMIECKAX KOMIIO3HIMOHHBIX MATEPHATIOB, HCIONB3YyeMBIX U
TIPOU3BOJICTBA PAKETHO-KOCMHUYECKHX KOMIUIEKCOB M CHCTEM, C TPUMEHECHHEM

Hponez(elme 06pa6(mcn ncnomﬂyeMon XHMHYECKOH nmocyasl M
CHECNHAIM3HPOBAHHOIO J1abopaTopHOro O0OpyZOBaHHA ¢ obecneyeHHeM
CTETIEHH YHUCTOTHI, TPeOyeMoOH B COOTBETCTBHH ¢ METOAMKON HCHBITAHHI
BEIECTB (KOMIIOHEHTOB) H HEMETAIUIMYECKUX KOMIIO3UIIHOHHBIX MaTepHANIOB,
HCIONB3YEMBIX I HpPOHM3BOACTBA PAKETHO-KOCMUYECKHAX KOMIUIEKCOB H
CHCTEM

OIIpCIICJICHHC OPONCHTHOI0 COACPXKAHUA BCHICCTBA B CJIOXKHBIX npo6ax
AHAIU3UPYEMBIX BEUICCTB, COACPKAIUX 6oree ABYX OCHOBHBIX KOMIIOHCHTOB
H HCHOJIB3YEMBIX JJIA IPOU3BOACTBA PAKETHO-KOCMHYCCKHAX KOMILUICKCOB H
CHCTEM, C HAUTHYHCM CONTYTCTBYIONINX WA HECBOMCTBEHHBIX anMeceﬁ

ObpaboTka pe3yJbTaTOB AHAIN30B HEOPraHWYECKHX COCAMHEHUNH U
HEMETAUTHYECKUX KOMIMO3HLHOHHBIX MATEPHAIOB, HCIONB3YEMBIX Ul
NPOH3BOZACTBA  PAKCTHO-KOCMHYECKHX  KOMILIEKCOB M CHCTEM, 11O
CHCLHAIM3NPOBAaHHON  METOAMKE, YCTaHOBIIEHHOH B  HOPMaTHBHO-
TEXHUYECKOH IOKYMEHTAIMH WIH PYKOBOSAIIMX AOKYMEHTaX

Odopmiterre pe3ynbTaTOB aHANHM30B H IIPOTOKOJIOB KCIIBITAHHMH BEILECTB
(KOMIIOHEHTOB) H HEMETAUIMYCCKMX KOMIIO3HIIMOHHBIX MAaTepHAlIOB,
HCIONB3YeMBIX IJIsi MPOU3BOJACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, B COOTBETCTBHH C CYINECTBYIOIIUMH TpeOOBaHHSAMH B PaKeTHO-
KOCMHYECKO# NPOMBIIUIEHHOCTH

Benenne yuc€Ta pe3yibTaTOB aHAIW30B U IMPOTOKOJIOB HCNBLITAHHI BEIIECTB
(KOMI'IOHCHTOB) A  HCMCTAUIMYCCKUX  KOMIIO3HUIIMOHHBIX  MaTCpHAJIOB,
HCHOJIB3YCMBIX JJIS HMPOU3BOACTBA PAKCTHO-KOCMHUYECCKHX KOMIUICKCOB H
CHCTCM

HeobxouMble yMeHUS

Beibupars 1aGopaTopHYI0 TIOCYAy B COOTBETCTBHM C TpeOOBaHHAMH
CHCIHAIN3HPOBAHHEIX ~ METOJMK  IPOBE/ICHUSA  HCIBITAHHH  BEIECTB
(KOMIIOHEHTOB) W HEMETAUIHYECKHMX KOMIIO3HIMOHHBIX MAaTEpHANIOB,
HCIIONIL3YEMBIX JUIA TIPOM3BOJCTBA PAKETHO-KOCMHUYECKHX KOMILIEKCOB H
CHCTEM _ o L

T'OTOBHTb PEAKTHBHI B COOTBETCTBHH C TPEGOBAHMAMH CHICLIHATH3HPOBAHHBIX
METOMUK  TPOBEAECHHS  HCIBITAHAM  BEmMECTB  (KOMIIOHEHTOB) H
HEMCTAUIMYECKHX KOMIO3UIIMOHHBIX MAaTepHANOB, HCHONB3YEMBIX JUIS

TIpPOH3BOIATL CIOKHEIE H 0CO60 CIOXKHBIE HECTAHZAPTHEIE JaGOPAaTOPHBIE |
aHAMHU3El [0 ONpeIECHHIO XapaKTEPHCTHK CBA3YIOIIMX, IUIACTHKOB,
KOMITO3HIIMOHHBIX MATepHaOB, BOAHEIX PACTBOPOB, JKHIKUX, TBEPIABIX H
ra3o00pa3HBIX Ipo6 HEMETAUIMYECKHX MAaTepHANIOB, HCIONB3YEMBIX VIS
[POM3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB M CHCTEM

CocraBiasaTh NPOTOKON HCHBITAHHI W 00pabaThIBaTh pe3yJbTAaTHl aHATH30B
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BCOICCTB (KOMHOHCHTOB) A HEMCTAUIHYCCKHX KOMINO3HITHOHHBIX MAaTEPHAAJIOB,
HCIOJIB3YEMBIX JJIA IMPOM3BOJACTBA DPAKCTHO-KOCMHYECKHX KOMILUICKCOB H
CHCTEM

BecTH yueT pe3ysNbTATOB aHAIM30B M IPOTOKOJIOB HCIBITAHHI BemIECTB
(KOMIIOHEHTOB) H HEMETANIHYSCKHX KOMIIO3HUMOHHBIX MAaTepHAaJioB,
HCHONL3YEeMBIX IS HPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

Heobxonumele 3HaHUS

| MATEPHAIOBEICHHS B PAKETHO-KOCMHIECKOH TIPOMB

Tpeﬁonamm CIICHMHAIM3APOBAHHBIX METOOHK, CTAaHAAPTOB B obnactu

TpeboBanns Kk  Ge3omacHOM  SKCIUTyaTalUH cncuuanmupOBaHHoro
nmabopatopHoro oGOpYROBaHHS M YCTaHOBOK IIpH HPOBEACHHH aHAIH30B
BEIIECTB (KOMIIOHEHTOB) H MaTepHaloB, UCHOMb3YeMBIX IUIS MPOH3BOICTBA
_PaKeTHO-KOCMHYECKHMX KOMILIEKCOBH cWcTeM
TpeGoBanus 6e30MacHOCTH IpH o6pamel-mn C XHMHYeCKHMH BEleCTBAMH U
peaKkTHBaMH, HCIONB3YeMBIMH MNIA TPOM3BOJCTBA PaKETHO-KOCMHYECKHX
KOMILICKCOB H CHCTEM

ITopsmox 00paGoTKM XHMMYECKOH mMoCyAsl H CHEHHAIHM3MPOBAHHOTO
nmaboparopHoro o0opynoBaHHs NOcle NpOBEAeHHUS HCHBITAHWH BEMIECTB
(KOMIIOHEHTOB) M  HEMETAUIMYECKUX KOMIIO3HIHOHHBIX MAaTCPHAIOB,
HCTONE3YEMBIX /U1 HPOU3BOACTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM

IlpaBuna npoBepkH CTEHNEHH YHCTOTHI JIaGOpaTOpHOH HOCYHEI, PEAKTHBOB
METOIaMH AHANTHTHYECKONH XHMHH IOCe HPOBEICHHS AHAIM30B BEIIECCTB
(KOMIIOHEHTOB) W MATEpPHAJIOB, HCIONB3YEMBIX I MPOHM3BOJCTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CUCTEM

OCHOBLI AHAJIMTAYECKON 1 (1]1’[3H‘ICCKOH XHUMHHA e

MeTofB! IpOBEJCHAS XMMHUCCKHX AHANH30B BEIIECTB (KOMIOHEHTOB) H |
HEMETAJUIMYECKHX KOMIIO3MIHOHHBIX MAaTEPHANOB, HCIOJIb3YEMBIX JUIS
TPOH3BOJICTBA PAKETHO-KOCMHYESCKHX KOMIUIEKCOB M CHCTEM

@opMEI IO YUCTy pe3yJbTaTOB aHAIM30B, MOPSJOK H CPOKH COCTABICHHS
TPOTOKOJIOB HCIGITAHHM BEmIECTB U MAaTEPHANOB, MCIONB3YEMBIX IS
TIPOU3BOJICTBA PAKETHO-KOCMHAYECKIX KOMIIJIEKCOB H CHCTEM

OCHOBBI CTAaTHCTHYECKOH 00paboTKH pe3y/ibTaToB HCNBITAHHH BEMIECTB
(KOMIIOHEHTOB) H HEMETAUIMYECKMX KOMIIO3HUIHOHHBIX MAaTEPHAJOB,
HCHONB3YEMBIX JUIS IPOHM3BOJCTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, M CHEIHANM3UPOBaHHEIC TPeOOBaHHA K pe3yabraTaM aHANM3a B
HOPMAaTHBHO-TEXHHIECKOH NOKYMEHTAlMH

TpeboBanus oxpaHsi Tpy/ia

Mertoant YTHIA3AIMA XAMHAYCCKHX BEHICCTB M MATCPHAIOB, HUCIOJIB3YEMBIX
JUISL IPOU3BOJCTBA PAKETHO-KOCMHYECKUX KOMIUICKCOB ¥ CHCTEM

Merozs! Oka3aHHs MEPBOil MOMOIIH TOCTPAAABIINM

Jlpyrue XxapakTepHCTHKA

3.5.3. TpynoBas ¢pysxuus

TToaroroeka PCarcHTOB H BEIIIOJIHCHUC
TATPHMCTPHUYICCKOI'0 aHaIn3a BCIICCTB

HammeHoBaHue

(KOMIIOHEHTOB) H HEMETAILTHYCCKHX Yposern
Kon | E/03.5 | (momyposers)
KOMIIO3HUIMOHHEIX MaTePHAIOB, xBanbHKamn

HCIIONB3yEMBIX JUI1 IPOH3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM |




IIpoucxoxaeHue TpyRoBoi
byHxImn
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''''''' 3auMcTBOBaHO U3
Opurmaan X
{ S opHruHaia e o e . e
Kon Perucrpaumonnsiit
OpUTHHAajA HOMeEp
pOdECCHOHANBHOTO
CTaHfapTa

TpynoBsie neficTBHA

B3BemmBaHHe XHMHYECKHX BemIeCTB (KOMIIOHEHTOB) M HEMETALIMYECKHX
KOMIIO3HIIMOHHBIX MaTEpHAJIOB, UCIOJIB3YEMBIX I NMPOU3BOACTBA PAKETHO-
KOCMHMYECKHX KOMILIEKCOB H CHCTEM

IIpuroToBiieHHEe CTaHJAPTHHIX pAacTBOPOB BeHmIECTB (KOMIOHEHTOB) M
HEMETAUIHYECKHX KOMIO3HIIMOHHBIX MATepHANOB, MCIOJNB3YEMBIX JUIS

Hpose,ueﬂne TUTPOBaHUA [UIA OHNPEAC/ICHUA CJIOKHBIX THTPOB BCIIECTB

(KOMHOHeHTOB) H HEMCTAUIMYCCKUX  KOMIIOSHMITHOHHBIX  MAarTcpHalioB,
HCIIOJIB3YEMBIX U1 NIPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUICKCOB H
CHCTEM

Hpose,ueHne pacycToB UIsl YCTAaHOBJIEHUSA U IIPOBCPKHU CIIOKHBIX THTPOB
BCIIECTB (I(OMHOHGHTOB) H HEMECTAINIHYCCKUX KOMIIOSHUITHOHHBIX MaT€pHUajioB,
HCIIOJB3YEMBIX MJIA IMPOHU3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHUCTEM

CHCTCM

MEITBE M OYHCTKA IOCY/BL, (HOpPM, YCTAHOBOK IOCIIC IIPOBEACHUS AHATH30B
BEIECTB (KOMIIOHEHTOB) H HEMETAJUINYECKUX KOMIIO3UIIHOHHBIX MaTEPHAJIOB,
HCIIONB3YEeMBIX JUIS IIPOU3BOJCTBA PAKETHO-KOCMHUYECKHX KOMILIEKCOB H
YTHIH3alUs OTXOJ0OB HEMETAUIMYECKHX KOMIIO3HLHOHHBIX MAaTepHAJIOB,
HCIONB3YEMBIX IS [POH3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

Heob6xonumbie ymeHAS

IpousBomuts snaGoparopHbie paGOTHI MO YCTAaHOBKE CJIOKHBIX THTPOB
BEIECTB (KOMIIOHEHTOB) M HEMETAJUIMIECKHX KOMIIO3HIIMOHHBIX MAaTEPHAJIOB,
HCTIONB3YEMBIX IS TPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

OcymiecTBIaTh BBIOOp JNabOpaTOpPHOH MOCYABI B  COOTBETCTBHH C
TpeOOBaHHUAMU METOAUK MPOBEHEHUS MCIBITAHHI BemecTB (KOMIOHEHTOB) H
HEMETAJUTMYECKUX KOMIIO3HUITMOHHBIX MATEPHATIOB, HCIONB3YEMBIX JUId
TPOM3BOACTBA PAKETHO-KOCMUYESCKAX KOMIUIEKCOB H CHCTEM

T'0TOBHTH peaKkTHUBBEI B COOTBETCTBHH € TPEOOBAHHAMH CHEIHATH3APOBAHHBIX
METOIMK  MpPOBEACHHS  HCIOBITAHUMH  BellecTB  (KOMIOHEHTOB) H
HEMETAUINYECKHX KOMIIO3MIMOHHBIX MAaTEpHANOB, HCHOJB3YEMbIX I
MPOH3BOACTBA PAKETHO-KOCMHYECKHAX KOMILJIEKCOB H CHCTEM

OcymecTBiars 06pabOTKy XHMHYECKOH MOCYIBI H CHEHHATA3HPOBAHHOIO
nabopaTopHOro 06GOpyAOBaHHMS IOCNE IPOBENCHHS WCIBITAHHI BEILECTB
(KOMIIOHEHTOB) H HEMETAUIMYeCKHX KOMIO3HIMOHHBIX MAaTEepHAJIOB,
HCIIONB3YEMBIX JUI IPOM3BOJICTBA PAKETHO-KOCMHYECKHAX KOMIUIEKCOB H
CHCTEM

Heo6xoauMele 3HaHHSA

TpeboBaHAs cHENHANH3APOBAaHHBIX METOIMK, CTaHAApPTOB B O00NACTH
MaTepHANIOBEACHHS B PAKETHO-KOCMUIECKOIl MPOMBIILICHHOCTH

TpeboBanma Kk  Oc3omacHOM  SKCIUTyaTaMH  CHEMHATH3HPOBAHHOTO
naboparopHOro o6GOpy[OBaHHS IPH IPOBENCHHH AaHAJIH30B BEIIECTB H
MATEPHANIOB, MCHONBE3YEMBIX JUIS TPOU3BOIACTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB M CHCTEM
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TpeGoBanus Ge30macHOCTH NpH OOpalIeHHH ¢ XHMHYIECKHMH BELIECTBAMH H
peaKTMBaMH, HCIOIB3yeMBIMH JUBI IIPOH3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB B CHCTEM

Ilopsnox 06paboTku XHMMUYEcKOM MOCYIsl H  CHEHHANH3APOBAHHOTO
naboparopHOro OOOPYHOBAaHHWS IIOCHE TNPOBEACHHS HCIBITAHHA BENIECTB
(KOMIIOHGHTOB) H HEMETAIUIMYCCKHX KOMIO3MIHOHHBIX MAaTepHANIOB,
HCTIONB3YEMBIX JUIS IIPOU3BOJACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

MeTons! yCTAHOBICHHS CHOXHBIX THTPOB NPSIMBIM H OOpPAaTHBIM THTPOBaHHEM
BEIECTB (KOMIIOHEHTOB) H HEMETAIUIMYECKHX KOMIIO3MITHOHHBIX MATEPUANIOB,
HCIONB3yeMBIX 7S TPOH3BOACTBA PAaKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

CHENHATA3HPOBAHHOM J1a0OPaTOPHOM OOOPYJOBaHMM MpPH IPOBCACHUH
aHAIM30B BEMIECTB (KOMIIOHEHTOB) M MATEPHANOB, HCIOJIB3YEMBIX JUIS
TIPOM3BOJICTBA PAKETHO-KOCMHYECKAX KOMILIEKCOB ¥ CHCTEM

Mertoabl YTATA3AIHA XAMHUYCCKUX BEIICCTB U MATEPHAIIOB, HCNOJB3YEMBIX
JUI TIPOU3BOJICTBA PAKETHO-KOCMHUYCCKHAX KOMIICKCOB H CHCTOM

MerTonp! oxazanus HCpBOﬁ IIOMOIIA IOCTpajgaBIInM

Jlpyrue xapakTepuCTHKH

3.5.4. Tpynosas pyHKIUA

Haumenoranue

IIpouncxoxaeHue TpynoBoi
$yHKIHM

OtpaboTKa HOBBIX METOJHK 10 ~ ]
HCCIIEOBAHUIO (PH3HKO-XUMHYECKHX
XapaKTepUCTHK MOXHU(PULHPOBAHHBIX
HEMETAIUIMIECKHX KOMIIO3HIIHOHHBIX Yposens
MaTepHaAIOB CHeLHaTH3HPOBAHHOIO Kon | E/04.5 (moayposeHs) 5
Ha3HA4YCHHUS, HCIONb3YEMBIX 1A KBaTH(HKAIH
MPOM3BOACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM, C yCTAaHOBICHHUEM
Ka4eCTBEHHBIX XapaKTEPHCTHK METOIHKH
3aUMCTBOBAHO U3
Opuruynan X pe——
Kon PeructparuoHHbI it
OpHIHHAaIa HOMEp
TIpOdeCCHOHATIBHOTO
CTaHaapTa

TpynoBeie neficTBus

B3sTHe crenHaNH3upOBaHHON MPOOHI 33JaHHOTO KOJMYECTBA HCCIEAYEMOTO
Matepuana (TBepIoe, KHAKOe, Tra3000pa3HOe), MCHONB3YEMOTO Ui
HpOM3BOACTBA PAKETHO-KOCMHYECKHX KOMILJIGKCOB M CHCTEM

IloaroroBka CreUHATM3HPOBAHHONH NPOOHI Iepex IPOBEACHHEM aHAIH3a
HEMETAUIMYECKAX KOMIIO3HIHOHHBIX MATEPHANOB, HCIONB3YEMBIX I
TOpPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM, IO HOBOM
METOJIHKE

C6opka crenuan3upOBaHHBIX JTa0OPAaTOPHBIX YCTAHOBOK JUIS HCCIIEIOBAHUS
(H3HKO-XAMHYECKIX XAPAKTEPHCTHK HEMETAIIMYECKHX KOMIIO3HLHOHHBIX

MaTepHaIoB,
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KOMILJIEKCOB H CHCTEM, B COOTBETCTBHH C HOBOH METOIMKOM H IIOJ
PYKOBOJICTBOM HH)KeHepa

Hactpoiika crenpaau3sHpoBaHHOrO J1abopaTOpHOro OOOpYXOBaHHS Hepex
HCCIeIOBAHHEM (PHU3UKO-XMMHYECKHX XApPAaKTEPHCTHK HEMETAUINYECKUX
KOMITIO3UIIMOHHEIX MAaTePHAIOB, UCIIOIB3YEMBIX MIsl IPOU3BOACTBA PaKETHO-
KOCMHMYECKHX KOMILIEKCOB M CHCTEM

HpOBe,[leHHe THTPOBAHUA HEMETANIHYCCKAX KOMITOZHMITMOHHBIX MaTCpHaJIOB,
HCIIOJIB3YEMBIX JII IPOU3BOACTBA PAKETHO-KOCMHYCCKHX KOMILIEKCOR H
CHUCTEM, IO HOBOI METOXUKE

Onpegenenne IUIOTHOCTH JXUAKAX M TBEPABIX CICIHUAIU3MPOBAHHEIX IMPOG
KOMIIOHEHTOB H  HEMETAUINYECKMX  KOMIO3WIMOHHEIX  MaTepHalioB,
HCIONB3YEMBIX U1 HPOU3BOJACTBA PAKETHO-KOCMMYECKHX KOMIUICKCOB H

MAaTCpHaAJIOB, HCIOJB3YEMBIX i1 IPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX
KOMIIJICKCOB U CHCTEM, CPCACTBaAMH HSMCPCHHﬁ Tr€OMCTPHUICCKHUX BCIIMYUH B
COOTBETCTBHH C HOBOH METOJIUKOMH

IIpoBenenne pexXHUMOB Ha J1abOPAaTOPHBIX YCTAaHOBKaX IHO HMEIOMENcs
CHENHATH3UPOBAHHOH METOAMKE B O0NacTH MPOM3BOJACTBA PAKETHO-
KOCMHYECKUX KOMILIEKCOB H CHCTEM

Omnpenenenue NPONEHTHOIO COJEpXKaHHSA BellecTBA (KOMIIOHEHTa) B
aHAIM3UPYEMBIX MaTEpHANaX, HUCMONB3YEMBIX Ui MPOH3BOACTBA PAaKETHO-
KOCMHMYECKHX KOMILIEKCOB H CHCTEM, TI0 HOBEIM METOMKAM

IIpoBeneHHEe HHCTPYMEHTANBHBIX H3MEPEHHH BellecTB (KOMIIOHEHTOB) H
HEMETA/UIHYECKUX KOMIIO3MIIMOHHBIX MAaTepHANOB, HCHONB3YEMBIX JUIA
IIPOM3BOJICTBA PAKETHO-KOCMHIECKHX KOMIIIEKCOB M CHCTEM, C IPHMCHEHHEM
71a00paTOPHBIX IPHOOPOB 110 HOBOH METOHKE

O6paboTka pe3ynbTaToB HUCCIENOBaHHA (PUINKO-XAMHYECKHX XapaKTEPHCTHK
HEMETAUIHYECKHX KOMIO3HLHOHHBIX MATEPHAIOB, HCHOJIB3YEMBIX JUIA
IPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM, HOJIyICHHBIX B
xofe oTpabOTKHA HOBBIX METOAMK C LEJBIO YCTAHOBJICHHSA MX Ka4e€CTBEHHBIX
XapaKTCpUCTUK

HeobxonumMble yMeHHs

HactpauBate crenmanusupoBaHHoe jnabopaTopHoe 00OpyZOBaHHE Iiepen
HCCIIEIOBaHUEM (U3UKO-XHMHYECKUX XaPaKTCPUCTHK HEMETAJUIMICCKUX
KOMIIO3UIHOHHEIX MaTEPHANIOB, HCHONB3YEMbIX JUIS IMPOM3BOACTBA PAKETHO-
KOCMHYECKHMX KOMILIEKCOB H CHCTEM, B COOTBETCTBHMH C TPEOOBAHHUAMH HOBBIX
METOJIHK

I'OTOBHTH peakTHUBBEI B COOTBETCTBHH ¢ TPEOOBAHMAMH CHEIMATH3UPOBAHHBIX
METONMK  MpOBENEHHS  HCOBITAHMH  BemiecrB  (KOMIIOHEHTOB) H
HEMETAUTHIECKAX KOMIIO3MIIMOHHBIX MAaTEpHANIOB, HCIOJNB3YEMBIX IS
MIPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB U CHCTEM

OcymecTBnarh BBIOOp 1abOpaTOpHOM IOCYAEl B  COOTBETCTBHH C
TpeGOBaHUAMH CIEHHATH3UPOBAHHBIX METOJHK IIPOBCACHHUA HCHBITAHUIH
BEIECTB (KOMIIOHEHTOB) ¥ HEMETA/LINYECKUX KOMIO3HUIIHOHHBIX MaTePHAIIOB,
HCIIONB3YEMBIX JUI1 IPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOR H
CHCTEM

HpOPBBOL[I/ITB HHCTPYMEHTAJIBHEIC H3MCPCHUA HEMECTAIUIMICCKUX
KOMIIO3MIIAOHHBIX MaTCPHAIOB, HCIIOJIB3YEMBIX U1 IIPOU3BOACTBA PAKCTHO-
KOCMHYCCKUX KOMILJICKCOB H CHCTEM

HeobxoiuMele 3HaHUS

TpC6OBaHPI}I CICHHAIN3HPOBAHHBIX METOAUK, CTaHAApTOB B obactu

TpeboBanus Oe3omacHOCTH IpH OOpalIeHHM ¢ XMMHYECKUMH PEaKTHBAMH,
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HCIIOIB3YEMBIMH [JIA ITPOHU3BOACTBA PAKCTHO-KOCMHYCCKUX KOMILIEKCOB H
CHUCTEM

TpeboBannss Kk  Oe3omacHOM  OSKCIUIyaTallMd  CHEHAIM3APOBAHHOTO
nabopaTopHoro O00OpYIOBaHHS NpPH IPOBEACHHM AaHAJIH30B BEHIECTB
(KOMIIOHEHTOB) ¥ MAaTepHalOB, UCIOJB3YEMBIX JUIA IIPOU3BOICTBA PAKETHO-
KOCMHUYECKNX KOMIUIEKCOB H CHCTEM, C YYETOM BIIMSHHA TeMIIEpaTypHO-
BPEMCHHBIX TapaMETpoB Ha KavyeCTBO IPOBOAMMEIX HOBBIX AHATHTHYECKHX
HCIBITAHUH

Ilopsmox 00paboTKM XMMHYECKOM TOCyOpl H  CHEHUATH3HPOBAHHOTO
JabopaTopHOro OOOPYHOBaHHS IIOCHE INPOBEACHHS HCIBITaHHE BELIECTB
(KOMIIOHCHTOB) M  HEMETAUIMYECKHX KOMIO3HIMOHHBIX MAaTepHanoB,
HCTIONB3yeMBIX JUIL HPOH3BOJACTBA PAKETHO-KOCMMYECKHX KOMILIEKCOB H
CHCTEM

TpeGoBanus snexTpobezonacHocTd npH pabore B nabopaTopus H Ha
CIEIUATH3UPOBAHHOM J1abOpaTOpHOM OOOpYAOBaHMH NPH IPOBCACHAM
aHATH30B BeMmIECTB (KOMIOHEHTOB) M MAaTEpHANOB, HCIONB3YyEMBIX JUIS
IIPOM3BOJACTBA PAKETHO-KOCMIYECKUX KOMILIEKCOB H CHCTEM

TpeOoBanus oXpaHHI TpyJAa

OCHOBBI AaHATMTHYECKOM XUMHH

OCHOBBI CTaTHCTHYECCKOH OOpaGOTKH pe3yJAbTATOB HCIBITAHUH BEMIECTB
(KOMMOHEHTOB) M HEMETAJUIMYECKHX KOMITO3HIMOHHBIX MAaTEpHANIOB,
HCIIOB3YEMBIX IS HPOHU3BOACTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, U TpeOOBaHHMA K pe3ylbTaTaM aHaiM3a B HOPMATHBHO-TEXHUYECKOH
JOKYMEHTAIH

Jlpyrue xapakTepuCTHKH

3.6. O600mennas TpyaoBas PyHKIHS

ITpoBesieHNE CIOXKHBIX ¥ 0C000 CIOXHBIX
HCCJIEOBATENILCKUX paboT 1o
MOZEIAPOBAHHIO TEXHOIOTHIECKHX
MIPOIIECCOB, H3YYEHHIO CBOKCTB

Haumenosaare | HEMETAUIMYECKAX KOMIIO3HITHOHHBIX Koz F YpoeHs 5
KBanHpHKaLH
MaTepHaJIOB, HCIIONB3YEMBbIX JULS
TIPOM3BOCTBA PAKETHO-KOCMHICCKAX
KOMILIEKCOB H CHCTEM, PEXKHMOB HX
nepepaboTku u popMOBaHHS
OHCX HU I
1;161)06];;[7}1:§; e,umaoﬁ | Opurumat X 3auMcTBOBAKO W3
TPY. 1op OpHrAHaNa !
byHKIMNn ! i
Kon PeructpannoHHsIH
OpHIrHHAJIa HOMEp
npoeCCHOHAIBHOTO
CTaHjapTa
BoaMmoxHEbIe JlaGopaHT 10 AMEKTPOU3ONIALMOHHBIM MaTepHajaM 5-To paspsia
HaMMEHOBAHNUSA JlaGopaHT no HU3AKO-MEXaHHYESCKHUM UCTIBITAHHAM S5-TO pa3psaaa
JOJDKHOCTEH,

npodeccuit
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Tpebopanus x
00pa30BaHHIO 1
obydeHuIo

Cpennee npodeccroHabHOE 00pa30oBaHHE — MIPOrPaMMBI TOATOTOBKH
KBATH(HIMPOBAHHEIX PabOIIX

215}

Cpennee npodeccuonaltbHoe 00pasopanue (HENMpo(UILHOE) — IPOrPaMMBI
HOATOTOBKA KBAIHGUIMPOBAHHEIX PabO9IHX U JONONHHTEILHOE
npoteccHOHALHOE 00pa3oBaHUE B 00JIACTH HHCTPYMECHTAIBHBIX METOJOB
aHanmm3a

TpeGoBaHHs K OIBITY
TIPaKTHYECKOH paboTh

He Menee Tpex jieT B 00J1aCTH HPHKIAHONR XUMHK

Oco6b1e ycnous
JIomycka K pabote

JIuna se Monoxe 18 ner

TIpoxoxaenue o03aTEeNbHBIX IPeABApATENbHBIX (TIPH NOCTYIUIEHUH HA
paboTy) H IepHOAMIECKUX METUIMHCKHX OCMOTPOB (06ciejoBanuii), a Takoke
BHEOUEPEIHBIX MEAMIIHHCKIX OCMOTPOB (06cIefoBaHHiA) B IOPSIKE,
YCTaHOBIICHHOM 3aKOHOATeNILCTBOM Poccuiickoit denepamnu

IIpoxoxncHue 0043aTEILHOTO ICUXHATPHYECKOTO OCBHICTEIBCTBOBAHS
pabOTHUKAMH B MOPSIKE, YCTAHOBJIEHHOM 3aKOHOAATENLCTBOM Poccuiickoit
Depeparuu

IpoxoxneHne 00ydIeH s, CTAKHPOBKH, HHCTPYKTaXa II0 OXpaHe TpyAa Ha
paboteM MecTe, IPOBEPKH 3HAHUA TpeGOBaHH OXpaHbI TPyAa ¢ opopMilcHHEM
JIOIycKa K caMoCTOATENbHOM paboTe, mpoxoxIeHue 00ydeHHs OKa3aHHIO
nepBOi TOMOIIH HOCTPaABLIHM

IIpoxoxacHIE MPOTHBOIOKAPHOIO HHCTPYKTaKa

IpoxoxaeHne HHCTpyKTaxa Ha | rpynmy Jlonycka no 3ieKTpo6e30nacHOCTH

Apyrue
XapaKTEPUCTUKH

HOHOHHHTCJ’IBHLIC XapaKTCpUCTUKH

Hanmenosanne Kon HanmMenosaaue 6a30B0i Ipyniisl, JOHKHOCTH
JOKYMEHTa ] C (mpodreccu) Wi cOEMAATLHOCTH
OK3 3111 Texuuku B 061aCTH XUMHYECKUX U PH3UUECKHX HAYK
ETKC § 123 JlabopaHT Mo (HPM3MKO-MEXaHHICCKAM HCIBITAHAIM (5-i
paspsn)
§ 128 JlabopaHT 1O AMEKTPOH3OAIHOHHBIM MaTepranaM (5-#
paspsn)
OKIIATP 13302 JlabopanT N0 PH3AKO-MEXAHHIECKUM HCTIBITAHHAM
13304 JIabopaHT M0 JIEKTPOU3OIANMOHHBIM MaTepHaIaM
OKCO 2.18.01.01 JIabopanT o $puU3MKO-MEXaHWIECKHAM HCIIBITAHASIM

3.6.1. TpynoBas dynxmus

HaumeHoBaHHE

BrinoJjiHeHHE NOATOTOBUTENBHEIX NeHCTBHIA
Tepea MpOBEACHAEM CIIOKHBIX H 0C000
CIOXKHBIX HCCJIE/IOBATENBCKHX PaboT

peHTreHoToMorpaduu) s IPOU3BOACTBA
PaKETHO-KOCMHAYECKUX KOMILIEKCOB H
CHCTEM

! Vposens
(moaroToBka 0Opa3IoB I ONTHYECKOH Kon | FOL5 ' (nomyposems) 5
MHKpPOCKOIIUH, AepuBarorpadun 1 KBaHHKALHH




IpoucxoxaeHune TpyaoBoi
yHKIIM
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3anMcTBOBaHO M3

Opurmmar X OpHTHHAIA
Kon PerucrpaunoHHbIH
OpHrHHANA HOMep
npo)eCCHOHATBEHOTO
CTaHjapTa

Tpynossle nelictBus

IIpopaboTka AMPEKTHBHOrO CHENHATH3HPOBAHHOTO YKa3aHUSA Ha MPOBEACHHE
MHOTOCTaIUHHON HCCIIENOBAaTENbCKOM paboThl € MOZEIHPOBAHHEM H
noglopoM  TEXHONOTHYECKHMX YCIOBHH U1 TIPOM3BOJCTBA PaKCTHO-
KOCMMYECKHX KOMIUIEKCOB H CHCTEM

IpoBepka COCTOAHMS CIICHHATH3HPOBAHHOrO JIaGopaTopHOro o6opyaoBaHHus,
HCTIOJB3YEMOTO IS TIPOBEACHHS HCCIIEA0BATENBCKIX paboT ¢ IPAMEHEHHEM
STANOHHBIX BCIICCTB M MATCPHATIOB, HCIONB3YEMBIX I IMPOH3BOACTBA
PAKE€THO-KOCMHYECKHUX KOMIUIEKCOB H CHCTEM

IMoaroroBka  cnenmamm3upoBaHHOro  jabopaTopHoro  obopyAoBaHuS,
YCTaHOBOK, IIOCY/ABI ¥ MaTepPHAIOB K NMPOBEIECHHIO MHOTOCTaJUHHEIX paboT ¢
MOJENMPOBAaHAEM YCIOBHH I MNPOHM3BOACTBA PAaKETHO-KOCMHYECKHX
KOMIOJICKCOBH CACTEM ]

IlogGop oOpasnoB mo pa3MepaM Mepeld  NPOBENCHHEM  CIIOXHBIX
HCCICAOBATENbCKHX paboT JuId  NPOU3BOACTBA  PAKETHO-KOCMHIECKHX
KOMILIEKCOB H CHCTEM

Hapeska MaTepualloB Ha ONpEJENCHHBI pa3Mep, BaibLICBaHHE PE3HH,
IyGIupOBaHKE PE3UH 0 TpeOyeMoi TOJIIUHBI epe]] IPOBEICHAECM CIIOKHBIX
HCCIIeN0BATENBCKHX paboT B 00NACTH IPOM3BOACTBA PAKETHO-KOCMHIECKHX
KOMILIIEKCOB ¥ CHCTEM

Hactpoiika HecTaHmapTHOro o60pyAOBaHHsS Hepell MPOBEACHHEM CIOXHBIX
HCCIIeJOBaTeNbCKHX PaboT B 0ONACTH NMPOH3BOACTBA PAKETHO-KOCMHUECKHX
KOMILIEKCOB H CHCTEM

HeoGxoaumele ymeHus

Iposepsars HCIPaBHOCTh CTENHATH3HPOBAHHOTO naGopaTopHOTo
000pyZI0BaHHA H YCTaHOBOK, NpPABHILHOCTE JIEKTPHUECKHX CXEM IIEpE]
IIPOBEJICHHEM CIIOXKHBIX HCCIIEHOBATENbCKHX paboT B 001acTH MPOU3BOACTBA
PaKETHO-KOCMHUECKHX KOMILIEKCOB H CHCTEM

Breibupare snabopaTopHylo mOCyny B COOTBETCTBHH ¢ TpeGOBaHHSIMH
CNCUHATU3APOBAHHBIX  METOAWK  TPOBEACHUS  HCOBITAHHA  BENIECTB
(KOMIIOHEHTOB) M HEMETAUIMYECKAX KOMIO3HULIHOHHBIX MAaTepHAJIOB,
HCTIONB3yeMBbIX JUIS TPOU3BOACTBA DPAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM

HacrpauBath cnenualu3HpoBaHHOE O00Opy/IOBaHHE I€pel IPOBEJCHHEM
CIIOXKHBIX HCCHIEOBATENBCKAX paGoT B 0OACTH INPOM3BOJCTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB M CHCTEM

Heo6xomuMele 3HaHHS

Tpe6GoBaHus chenUaIM3HPOBAHHBIX METOJMK, CTaHAApTOB B 00IMacTH
MaTepHaNOBEICHHA B PAKETHO-KOCMHYECKOH IPOMBIILIEHHOCTH

TpeGoanus oxpaHsI TPya

TpeboBanus 3mexTpoOE30MaCHOCTH npn pa60Te B naﬁopaToan ¥ Ha
CTEIHATH3HPOBAaHHOM JIA0OpPaTOPHOM OOOpPYAOBaHMH IIPH IPOBECJICHHH
aHANM30B BelllecTB (KOMIIOHEHTOB) H MAarepHajoB, HCIOJb3YyEMBIX IS

TpeGopanus 6€3011acHOCTH | npn oGpameHmI C XMMMYECKHMH BEIECTBAMH H
peaKTHBaMM, HCHONB3YEMBIMH U1 HPOH3BOJICTBA PAKETHO-KOCMHIECKHX
KOMIUIEKCOB H CHCTEM

TpeGoBanuss K  Oe3omacHO#  JKCIUIyaTamldH  CIELHATH3HPOBAHHOTO
J1abopaTopHOTO  00OpYNOBaHMSA TIPH TPOBCACHHM AHAIM30B  BEILECTB
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(KOMHOHCHTOB) H MaTe€pHaliOB, MCHOJB3YCMBIX A IMPOH3BOACTBA PAKCTHO-
KOCMHYCCKHAX KOMIUICKCOB B CHCTCM

HOp)IﬂOK XpaHCHUA MAaTCPHAIIOB, HCIIOJIB3YECMBIX JUIA IIPOU3BOACTBA PAKCTHO-
KOCMHYCCKHX KOMIIJICKCOB H CHCTEM

OcHOBBI Opranugeckoi, QH3MIECKOi H aHAUTHIECCKOM XUMHH

MCTO}IBI yrann3anuid XHMHYCCKHX BCIICCTB H MATCPHANOB, HCIOIb3YEMBIX
JUIsl IPOU3BOACTBA PAKETHO-KOCMHAYECCKHX KOMIIICKCOB ¥ CHCTEM

MerToap! Oka3aHUs NepBOi TOMOIHU TOCTPaJaBIINM

Jpyrue XxapakTepHCTHKH

3.6.2. TpynoBas ¢pynknus

H3rotoBnenue 06pa3HOB—I[CMOHCTpaT0p0B
HEMCTANIHICCKUX KOMITIO3HITHOHHBIX v
POBEHb
HaMexonatme MaTEPHAJIOB U BEMIECTB (KOMIOHEHTOB), Kox | FI02.5 (nomyposess) 5
HCITIOJIB3YEMBIX JUJIA IIPOU3BOJICTBA PAKCTHO- KBaNHUKALHH
KOCMHYCCKHX KOMIUICKCOB H CUCTEM, IO
33JIaHHOH penenType I -~
IporcxoxieHNe TPy AOBOH Opurmman X 3aMMCTBOBAHO U3
bynxan OpUTHHAJIA
Kon PeructpalHOHHEIH
OpHTHHAJIA HOMEp
po¢eCCHOHANBHOTO
CTaHJapTa

TpynoBsle meficTBUs

Ot60p TpeOyeMOro KOJNWYECTBA OT/ENBHBIX KOMIIOHEHTOB JUI KOHKPETHOM
peLenTypE HEMETAJLIMYECKOTO KOMIIO3HIIHOHHOTO Marepuaa,
ACITOBb3YEMOro JUISL MPOHM3BOJICTBA PaKETHO-KOCMHUYECKAX KOMIUICKCOB H
CHCTEM

IIpoBepka XapakTepHCTHK KOMIOHEHTOB PELENTYPH HEMETAUTHYESCKHX
KOMITO3HIIHOHHBIX MATEPHAJIOB, MCIOJIb3YEMBIX Il IIPOM3BOJICTBA PaKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM, IO YKa3aHHOMY KPHUTEpHIO (BHEINHHH
B, BA3KOCTE, IJIOTHOCTB)

[IpuBesneHue pabodero MecTa B HICXOJHOE COCTOSHIE

CMelIMBaHHe KOMIIO3UIUE 70 TI'OMOT €HHOCTH, B TOM 4HCJIIC C

MBIThE U OYHCTKA 1IoCy bl, (I)OpM, YCTaHOBOK IIOCJIC IIPOBCACHUS aHATIN30B
BCIIICCTB (KOMHOHCHTOB) B HEMCTAIUIMYCCKHUX KOMITO3HUUMOHHBIX MaTCpHAJIOB,
HCIOJIB3YEMBIX Uil MPOM3BOJACTBA PAKCTHO-KOCMHYECKHX KOMIUICKCOB H
CUCTEM

VTamu3amus OTXOA0B HEMETAUIMYECKUX KOMIIO3HIMOHHBIX MaT€pHaioB,
HCIOJIB3YEMBIX JJId NPOHU3BOACTBA PAKETHO-KOCMHAYECKHMX KOMILICKCOB H
CHCTEM

_KOMILIEKCOB ¥ CHCTeM, 110 33/IaHHON peuentype

Hcmons3oBats na6opaTopHHe AHAITUTUYCCKHE M TEXHHUYCCKHE BCChHI IIpHU
H3rOTOBJICHHHA HEMCTAIIHYECKHX KOMIIOZHITHMOHHBIX Mare€pHaliOB M BCIIECCTB
(KOMHOHCHTOB), HUCTIOJB3YEMBIX Ul IIPOHU3BOJACTBA PAKETHO-KOCMHUYCCKHX

Hcronp3oBaTh MEPHYIO CTEKIITHHYIO XMMHYECKYIO IIOCYAY IIPH M3TOTOBICHUH
HEMETAJUTUYECKUX KOMIIO3UITNOHHBIX MAaTepHAIOB U BELIECTB (KOMIIOHEHTOB),
HCTIOJIB3YEMBIX i [POH3BOJACTBA PAKETHO-KOCMHUYECKAX KOMIUIEKCOB H
CHCTEM, 110 33/IaHHOMN pelenType
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Hcnonp3oBaTh  CHELUAIN3APOBAHHOE  J1aboOpaTOpHOE  CMEIMIUBAIOIIEE
000pyfOBaHHE IIPH H3TOTOBJICHHH HEMETAUIMYECKHX KOMIIO3HIHOHHBIX
MaTepHalioB U BellecTB (KOMIOHEHTOB), HCIOJB3YEMEBIX JUI NIPOU3BOACTBA
PaKETHO-KOCMHYECKHX KOMILJIEKCOB H CHCTEM, 110 3aJaHHOM penenType

Heob6xoauMele 3HaHUSA

TpeGoBaHHs CHEMUATH3UPOBAHHBIX METOAMK, CTaHZAPTOB B 00JNacTH
MaTepHAIOBEACHUS B PAKETHO-KOCMHYECKO#H POMBINLICHHOCTH

TpeboBanus oxpaHbl Tpya

Tpebopauus osnexrpobe3omacHocTH mnpu pabotre B nabopatopuu H Ha
CICHAM3UPOBAHHOM J1abopaTopHOoM OOOpYHNOBaHMH IIpH [POBEICHHH
aHAJIM30B BeHmIeCTB (KOMIOHEHTOB) M MAarepHAlOB, HCHONB3YeMBIX I
NPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM

TpeGoBanus k  OesomacHOM  SKCIUTyaTalliM  CHEIMATA3HPOBAHHOTO
J1a00paToOpHOro  OOOPYNOBAHHA TPH HPOBECACHHA AaHAIH3OB BEILECTB
(KOMIIOHEHTOB) B MAaTEepHAJIOB, HCIIONB3YEMBIX JUIL IPOH3BOJCTBA PAKETHO-
KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

Meroael paboTel ¢ MarepuHaliaMd, NPHMEHSEMBIMH TpPH H3TOTOBJICHUM
HEMETAUIHYECKMX KOMIIO3HLIMOHHBIX MATEPHAJIOB, HCIOIb3YEMBIX ISt
MPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM, M HX
YTHIA3ALHHA

IIpEMEHNMOCTh  CYHIECTBYIOIIETO CIECNHATH3HPOBAHHOIO J1aGOPaTOPHOrO
obopyfoBanus Kk ofecmedeHMI0 3aJaHHOM CTemeHH mepepaboTkh
HEMETAIMYECKIX KOMIO3HIMOHHEIX MAaTE€PHANOB, HCHONB3YEMBIX s
IIPOM3BOJCTBA PAKETHO-KOCMHIECKHX KOMIIEKCOB H CHCTEM

OcHOBBI Oprannueckoi, pU3nIeCcKod W aHATUTHIECCKONH XUMHH

Jpyrue XapakTepuCTHKH

3.6.3. TpynoBas pynxkuus

Hccnenopanue HHCTPYMEHTANEHEIMH
METOAaMHU TEXHOJIIOTHYCCKUX CBOMCTB HOBBIX v
POBEHb
HJIA MOau(pu OBAHHBIX HCMCTAIIINYCCKUX
HaumenoBanue AnuIMp Kon | F/03.5 (noxypoBeHb) 5
KOMIIO3HIMOHHBIX MaTEpHATIOB, A S
HCIIOJIB3YEMBIX IJIA ITIPOU3BOACTBA PAKETHO-
KOCMHUYCCKHUX KOMIIJICKCOB U CUCTEM
TIpoucx
POMCXOXKIEHHUE TPYIOBOM Opurmman X 3anMCTBOBAHO U3
¢byHKuHH OpHIMHAa
Kon PeructpanuoHHbIH
OpMruHala HOMep
npodeccHOHATEHOTO
cTaHzapTa

TpynoBsie geticTus

OmnpeneneHue BA3KOCTH OKUAKAX mpo6 BemecTB (KOMIIOHEHTOB) H
HEMETAJUIMIECKHX KOMIIO3WIHOHHBIX MATEPHAIOB, HKCIONB3YEMBIX JUIA
NIPOM3BOJICTBA  PAKeTHO-KOCMHYECKHX  KOMIUIEKCOB M CHCTEM, C
HCIIOJIb30BAHHEM BHCKO3MMETPOB Pa3IMYHOIO THIA

OmnpeneneHne IUIOTHOCTH >KAAKAX M TBEPABIX Npo0 KOMIIOHEHTOB H
HEMETAUTMYECKUX KOMIO3UIHOHHBIX MAaTepPHaNiOB, HCIONB3YEMBIX I
TIPOM3BOJCTBA PAKETHO-KOCMHICCKUX KOMILIEKCOB U CHCTEM, PA3IUYHBIMH
METOZaMH, B TOM UHCIE C HCIONB30BAHHEM ABTOMATH3HPOBAHHEIX
IUIOTHOMEPOB

[IpuroToBNeHME  KOMIO3WMIMH  TIOBBRINICHHOM  CIOXXHOCTH  BEIIECTB




53

(KOMIIOHEHTOB) MW HEMETAUIHYECKHX KOMIIO3MIMOHHBIX MAaTCpPHAIIOB,
HCIIONB3YEMBIX Il MPOH3BOJACTBA PaKETHO-KOCMHYECKUX KOMILJIEKCOB H
CHCTEM, IO TEXHHYECKHM CIIECIUATM3HPOBAaHHBIM YKa3aHUSIM B COOTBETCTBUH
C CYIIECTBYIOLIEH M/ HHHOBAIMOHHOH TEXHOJIOTHEH

Omnpenenenne >XH3HECTIOCOOHOCTH KOMITO3MIUM BEUIECTB (KOMIOHEHTOB) U
HEMETALIHYECKHX KOMIIO3UIHOHHBIX MAaTEepHalOB, HCIONB3YEMBIX IS
IIPOM3BOJCTBA  PaKCTHO-KOCMHYECKHX  KOMIUIEKCOB M CHCTeM, IO
YCTAHOBJIEHHBIM KPHTEPHAM

OnpeneneHHe OTAENBHBIX TEXHOJOIMYECKUX CBOHMCTB HEMETaLUIMYECKUX
KOMITO3UITHOHHLIX MaTCPHAAIOB, UCIIONB3YEMBIX I IIPOU3BOJICTBA PAKETHO-
KOCMHUYCCKUX KOMILICKCOB H CUCTEM, IO TCXHOJIOTHYCCKUM YKa3aHUAM

Hanecenne HEMCTAJUIMYCCKUX KOMITIO3HITHOHHBIX MaTepuaos,
HCIOJIB3YyEMBIX IJIA IPOMU3BOJACTBA PAKETHO-KOCMHUYECCKHX KOMIUICKCOB H
CHCTEM, Pa3JIMYHLIMH CIICHUAIN3NPOBAHHBIMUA MCTOdAMHU

HpHBez[eHne pa6oqero MECTa B HCXOAHOC COCTOSAHHE

MsrThe M oumcTKa HOCYZABl, (JOPM, YCTAaHOBOK IOCI/IE HPOBEJCHHS AHAIN30B
BEIIECTB (KOMIIOHCHTOB) M HEMETAJUIMIECKAX KOMITO3HIIHOHHBIX MATEPHAJIOB,
HCIIOJIB3YEMBIX 1A MPOU3BOJACTBA PAKCTHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM

Ymnmauns{ OTXOA0B HEMCTAIMYCCKHX KOMITOZHIITHOHHBIX MATCPHAJIOB,
HCIONB3YEMBIX [JJ11 IMPOMU3BOJACTBA PAKCTHO-KOCMHUYECKHX KOMIUICKCOB H

CIENUAM3UPOBAaHHOE J1abopaTopHOE OOCOpYJOBAaHHE M YCTAaHOBKH JUIS
obecreyennss TpeOyeMBbIX CIEHUAIW3HPOBAHHBIX YCIOBHHM HCIBITaHHI
BelIecTB (KOMIIOHEHTOB) H HEMETA/LUTMYECKHX KOMIIO3HIIHOHHBIX MaTEPHAIOB,
HCIONB3YEMBIX MIA HPOH3BOJICIBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

HanocuTh HeMeTaTH4ECKHE KOMIIO3UITHOHHBIC MaT€pHajibl HIX HX
KOMIIO3UIIMH, HCIOJB3YEMBIC [JI1 IIPOM3BOACTBA PAKCTHO-KOCMHYCCKHX
KOMIUIEKCOB M CUCTEM, PYYHBIM ¥ aBTOMATU3UPOBAHHBIM CIOCO60M

HcnonsioBath BHCKO3UMETPHI pastquﬁ KOHCTPYKIIMKA IJI1 IPOBEACHUS
aHAJIN30B BCIICCTB (KOMHOHCHTOB) A HEMETAUIMYCCKHX KOMITO3HIIHOHHBIX
MaTepHajioB, HMCIOJB3YEMBIX UII IMPOH3BOJACTBA PaKCTHO-KOCMHYCCKHUX
KOMIIJICKCOB B CHCTEM

- XHMHYECKOM IIPUPOJIBI M B3aUMHOM peakIimOHHON

HpI/IMeHSITB XUMHYCCKHEC BCIICCTBA M MAaTCpHalIbl, HCIOJB3YCMBIC I
IPOU3BOJACTBA PAKCTHO-KOCMHYECCKHX KOMILICKCOB M CHCTEM, C YYCTOM HX

TpeGoBaHHS CLIENMANH3MPOBAHHBEIX METOJHMK, CTAaHAaPTOB B 00NacTH
MaTepHAJIOBEIEHHS B PAKETHO-KOCMUYECKOH ITPOMBIIICHHOCTH

TpeboBauus oxpaHsl Tpyaa

TpeOoBanus anexrpobesonacHocTH npu pabore B nalopaTopuH H Ha
CIIEAATIM3UPOBAHHOM JTabopaTOpHOM O00OpYNOBaHMM IIpH IIPOBENCHHH
aHAIIM30B BeLIECTB (KOMIIOHEHTOB) M MAaTEPHANOB, HCIONB3YEMBIX I
IPOH3BOJICTBA PAKETHO-KOCMUYECKHX KOMIUIEKCOB M CHCTEM

TpeboBanus Kk  Oe3omacHOM  SKCIUTyaTallid — CHENHAIM3UPOBaHHOIO
nabopaTopHOro OOOPYZOBaHUS IIpM MpPOBEAECHWH aHAJIW30B  BEIIECTB
(KOMITOHEHTOB) M MAaTEpHAIOB, UCIOJB3YEMBIX /IS IPOU3BOACTBA PAKETHO-
KOCMHMYECKHX KOMILIEKCOB M CHCTEM

TpeboBanus 6e3omacHOCTH HpH OOpaNIeHUH ¢ XMMHYECKHMH BEICCTBAMH H
PEaKTHBaMH, HCIIONB3YEMBIMH IS IIPOM3BOICTBA PaKETHO-KOCMHYECKUX
KOMILTEKCOB H CHCTEM
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Meronsl yTmsanul XUMAYCCKUX BCHICCTB H MAaTCPHAIOB, HCHOJIB3YEMBIX
U1 IPONU3BOACTBA PAKETHO-KOCMHYCCKHX KOMIIJIEKCOB B CHCTEM

OCHOBBI OpraHUIeCcKoi, (PH3MIECKON ¥ aHATUTHYECKOH XUMHU

I'IpaBmIa pacuera B3aHMHBIX COOTHOIICHHH KOMIIOHEHTOB KOMIIO3HIHH,
HCHOHBByeMOﬁ Ul NpPOU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUIEKCOB H
CHUCTCM, UIA 3aJIaHHOT'0 THIIA XUMHYICCKOIo B3aHUMOJICHCTBHS

JlpyTHe XapaKTepHCTHKH

3.6.4. TpynoBas ¢pynxknus

Hammenosanne

IponcxoxneHue TpyAOBOM
byHKUMR

HpOBeneHne HECTAaHAAPTHBIX HCIBITAHUH
HEMCTALTHYCCKUX KOMITIO3HIIHOHHBIX
MAaTEepUaJIOB U BEIIECTB (KOMIIOHEHTOB), Voopets
HMCIIONB3YEMBIX JUI IPOU3BOACTBA PAKETHO- Kox | F/04.5 (noz[l;posem) 5
KOCMHYCCKHUX KOMILICKCOB B CUCTEM, Ha KBATHHKALHH
COOTBETCTBHUE IKCILTYaTallUOHHBIM
napameTpaM (YCKOpeHHBIE KIIHMaTHUECKAE
membrramus) )l I
Opurmman X 3aMCTBOBAHO U3
OpHIHHala
Koxn PerncTpanmonnbIii
OpUrHHana HOMEP
npogecCHOHATEHOrO
CTaHjapTa

Tpynosslie neiicTBus

YcranoBka 00pa3noB BemiecTB (KOMIOHEHTOB) M HEMETANIHYCCKUX
KOMITIO3HIIHUOHHBIX MaTCpHaIOB, HCHOJB3YECMBIX JUIA IPOU3BOACTBA PAKCTHO-
KOCMHYECKHX KOMILIEKCOB W CHCTEM, B HUCHBITATENbHOE OOOpYIOBaHHE B
COOTBETCTBHH C HOPMATHBHO-TEXHWYICCKOM JIOKYMEHTAllUEH B paKETHO-
KOCMHYECKOH TPOMBIIUICHHOCTH NOJ/{ PYKOBOJICTBOM HHIK

Cbopka  HECTAaHHAPTHBHIX  HCHOBITATENBHBIX  HPUCMOCOONEHMH  TOX
PYKOBOJACTBOM HHXKEHEpa IPH IPOBEACHHH HMCOBITAHHH HEMETAJUIMICCKHX
KOMIIO3HIHOHHBIX MaTepHajioB M BEMIECTB (KOMIIOHEHTOB), HCHOJIb3yEMBIX

3alycK HMCOBITaTENBHOTO OOOpPYHOBAaHHMS M CHATHE OTHCTBHBIX IOKa3aHWH
PE3yNbTaTOB MCIBITAHAS HEMETAUTMIECKAX KOMIIO3ULIMOHHBIX MAaTEPHAIOB U
BemecTB (KOMIIOHCHTOB), MCHOOJB3YEMBIX JUIS TPOHU3BOJACTBA PAKETHO-
KOCMHYECKHUX KOMILIEKCOB H CHCTEM

Oukcanus pe3yibTaTOB HCHBITAHAS HEMETALIMYECKHX KOMIIO3HIIMOHHBIX
MATEpHAJIOB U BEMICCTB (KOMIIOHCHTOB), MCIOJIB3YEMBIX AJIA IPOU3BOACTBA
PaKEeTHO-KOCMHUYECKHX KOMIUIEKCOB M CHCTEM

O6paboTka pe3ynsTaTOB B COOTBETCTBHM C HOPMATHBHO-TEXHUIECKOH
JOKyMEHTallieH B paKkeTHO-KOCMHUYECKON NMPOMBIILICHHOCTH Ha HMCHBITAHUSA
HEMETAJUIMYECKAX KOMIIO3HIHOHHBIX MATEpHANOB, HCHOJIB3YEMBIX A
MPON3BOJICTBA PaKETHO-KOCMAYECKHX KOMIUIEKCOB H CHCTEM

(I)OpMPIPOBaHHe IIPOTOKOJIa HCMBITAHNHA HEMETAUIHYESCKHX KOMIIO3UIHOHHBIX
MaTCpHANIOB, HCIOJNBL3YCMBIX JJI4 DIPOH3BOACTBA PAKCTHO-KOCMHYCCKHUX
KOMIIJICKCOB H CHCTEM

O6paGoTka  CepUM  pe3yJNBTATOB  MCHBITAHHNA  HEMETAJUIMIECKHX
KOMIIO3HIHOHHBIX MAaTepHAJIOB, HCHONb3YEMbIX JUIS MPOHM3BOACTBA PAKETHO-
KOCMHYECCKHX KOMIUIEKCOB W CHCTCM, B COOTBETCTBHH ¢ HOPMATHBHO-
TEXHHYIECKOH TOKYMEHTaIHEH B paKeTHO-KOCMMYECKOH MPOMBILIICHHOCTH
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Benenne yu€ta pPE3YyJIbTaTOB AQHAJIU30B H  IIPOTOKOJIOB HUCTIBITAHHHA
HEMCTAUIIAYCCKUX KOMIIO3MIHOHHBIX MATCpHATIOB, MCIONB3YEMBIX JIA
TIIPOU3BOACTBA PAKCTHO-KOCMHUYCCKUX KOMIIJIEKCOB M CHCTEM

HeoOxoumbie yMmeHus

IlpuMeHATs cHEUMaNTM3UPOBAHHOE HCHBITaTeNbHOE O0OpYZOBaHHE NIPH
HCIIBITAHHSAX HEMETaIITHIECKUX KOMIIO3HUIIMOHHBIX MaTepHaoB,
HCNONB3YEMEBIX [ IPOU3BOACTBA PAKETHO-KOCMHUYECKUAX KOMIIIEKCOB H
CHCTEM

ITpoBepsATh 0Opa3mBl [y HCIBITAHWN HEeMETAIIMYECKUX KOMIIO3UIIMOHHBIX
MaTepHAIOB, HCIIONB3YEMBIX U IPOH3BOACTBA PAKETHO-KOCMHYECKHX
KOMIUIEKCOB H CHCTE€M, HA COOTBCTCTBUE TpeOOBaHHAM HOPMAaTHBHO-
TEeXHUIECKOH JOKYMEHTAIINY B PAKETHO-KOCMHIECKOMN IPOMBIIIIEHHOCTH

OGpabaThIBaTh pPe3yIbTaThl HCIBITAHMA HEMETAUTHYECKAX KOMIIO3HIIMOHHBIX
MarepHajioB, MCIOJMB3YEMBIX JUIA TPOHU3BOACTBA PaKETHO-KOCMHYESCKUX
KOMIITEKCOB H CHCTEM, B COOTBETCTBHH C HOPMATHBHO-TEXHHUYECKOU
JOKyMEHTalMell B paKeTHO-KOCMUYECKOM TPOMBINIICHHOCTH

ObopMIIATE TPOTOKON HCIBITAHWM HEMETALTHYECKAX KOMHO3HIMOHHBIX
MaTepHaNOB, HCIONB3YEMBIX Uil HPOU3BOACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB ¥ CHCTEM

MATCPpHATIOB, HCIOJB3YEMbIX /i1 IIPOM3BOACTBA PAKCTHO-KOCMHYCCKHX
KOMILJICKCOB M CHCTCEM

HeobxoauMeie 3HaHUSA

TpeOoBaHHA chENMATU3UPOBAHHEIX METOAMK, CTAHAApTOB B 00JacTu
MAaTepHAJIOBENSHHUS B PAKETHO-KOCMUYECKOM MPOMBIIUICHHOCTH

TpeboBaHNS HOPMATHMBHO-TEXHHYECKOH JOKyMeHTamHed K obpasuam
HEMETAUIHIECKUX KOMIIO3MIMOHHBIX MAaTEpUAIOB, HCIONB3YEMBIX UL
IPOM3BOACTBA  PAaKETHO-KOCMUYECKUX KOMIUIEKCOB H  CHCTEM, JUId
OIpeNCTICHAUS OT/IENBHBIX XapaKTepHCTHK

VerpoiicTBO M mpaBWiIa JKCIUTyaTaluy J1abOpPaTOPHOrO HCHBITATENBHOTO
000pynoBaHus, TPAHUIE! MPEMEHHMOCTH C YY4€TOM MMapaMeTpoOB TOYHOCTH H
XUMHYECKOTO B3aUMOJICHCTBUA TS MPOBEICHAS HACTILITAHHAH
HEMETAUIHYECKHX KOMIIO3MIMOHHBIX MaTCPHUAIOB ¥ BEIIECTB (KOMIIOHEHTOB),
UCIIONB3YEMBIX [UIf IIPOU3BOACTBA PaKeTHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

TpeGoBanus 3MeKTPOOE30MACHOCTH Iipd paboTe B nabOpaTOpHH W Ha
CIICIMATN3UPOBAHHOM J1abopaTopHOM OGOpPYAOBaHHM MpPH IPOBEACHHH
aHAJHM30B BEIIECTB (KOMIIOHCHTOB) M MAaTepHAaJIOB, WCIONB3YEMBIX IS
HPOH3BO/ICTBA PAKETHO-KOCMUYECKHUX KOMIIJIEKCOB M CHCTEM

TpeGoBanuss HOPMATHBHO-TEXHHYECKOM  JOKYMEHTAallHn B  PaKEeTHO-
KOCMHYECKOM  IPOMBIIUICHHOCTH HA  WCIBITAHUS  HEMETAUTHYECKHX
KOMITO3HITHOHHBIX MaTepHAIOB, HCITONB3yeMbIX JISA MMPOU3BOACTBA PaKeTHO-
KOCMHMYECKIX KOMIUIEKCOB ¥ CHCTEM

IlonsTHe 0 cHeNMANU3UPOBAHHEIX METOJAX CTATHCTHUECKOM 00paboTkn
Pe3yJIbTaTOB UCIBITAHMH HEMETAIMYECKHX KOMIIO3UIIMOHHBIX MaTepHaioB 1
BELIECTB (KOMIIOHEHTOB), HCIIO/IB3YEMBIX JUIi IPOM3BOJCTBA PAaKETHO-
KOCMHYECKHX KOMILIEKCOB U CHCTEM

Hpyrue xapakTepuCTHKA
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3.6.5. TpynoBas pynxums

HaumeHoBaHue

IpoucxoxaeHue TpyIOBO#t

dynxuum

Tpynosele neficTBus

Hccnenoranne npuiuH OTKIOHEHU] !
SKCINTyaTallMOHHBIX IIapaMeTpOB i
HEMETALIMYECKUX KOMIIO3HUIIHOHHBIX v
OBCHb
MaTEPHUAIIOB, UCIIOJIB3YEMBIX LIS Kox | F/05.5 (Ho;;pomﬂb) 5
MIPOU3BOICTBA PAKETHO-KOCMUYECKHUX O S—
KOMIIIIEKCOB B CUCTEM, B IIPOLIECCE HIIH 10
pe3ynbTaraM YCKOPEHHBIX KIMMATHIECKHX
HCIIBITAHUH
Opuruman X 3aAMCTBOBAHO K3
OpHTHHAJIA
Kon PerucrpanmoHHsii
OpHrHHAJIA HOMEp
npo¢eCCHOHANBHOTO
CcTaHzapra

I[I/IpeKTI/IBHOﬁ PEHCIITYPhl HEMECTALIHYCCKOI0 KOMIIOSHLIHOHHOI'0 MaTepHaja,
HCOOJB3YEMOTO i1 MNPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUICKCOB H
CHCTCM

CMmemmBaHue MO PYKOBOACTBOM HMHXXCHEpa 10O IlI/IpeKTI/lBHOﬁ TEXHOJIOTHH
KOMIIOHEHTOB, MCHOJIb3YEMBIX LA IMPOHU3BOACTBA PAKECTHO-KOCMHYECKHX
KOMILJICKCOB H CHCTEM, MO I'OMOTCHHOCTH, B TOM YHCJI€ C HCIIOJIB30BAaHHCM
ABTOMATHYCCKHX CMCIIMBAIOMINX yCTpOﬁCTB

WsroToBnenne  CHEMMATM3MPOBAHHBIX (opM UII  HEMETAJUIMYECKHX
KOMIIO3UIIMOHHBIX MaTEPHAIOB, HCIOJB3YEMBIX I NPOU3BOACTBA PaKEeTHO-
KOCMHYECKHX KOMIUIEKCOB ¥ CACTEM

(DOpMOBaHHC HEMETAUTHYCCKAX MATCPHAJIOB W H3rOTOBJICHHME 06pa3u013
HEMCTAUIMYECKUX KOMIOO3HUIIMOHHBIX MATEPHATIOB, HCHONB3YEMbIX JUIA
IIPOU3BOACTBA PAKCTHO-KOCMUYCCKUX KOMILICKCOB H CHCTEM, B COOTBETCTBHH
C HOpMaTHBHO-TCXHH‘IeCKOfI ZIOK}’MeHTaI.II/Ief;I B paKeTHO-KOCMH'-ICCKOﬁ
IIPOMBIIIITIEHHOCTH

DKcrepUMeHTANBHEIH nonbop PeLenTyps HEMETAJTHIECKOTO
KOMITO3HLIHOHHOTO MaTepHalia, HCHOJIBb3yeMOTO i TIPOU3BOJICTBA PAKETHO-
KOCMHYECKUX KOMIUIEKCOB M CHCTEM, IJIs JOCTIDKEHHS TpebyeMbIX
XapaKTePUCTHK KOMIIO3HIUH

3anonHeHMe CTCIHATH3UPOBAHHEBIX dopmM, IpHCIOCcOoOIeHIHA
HEMETaJUIMYCCKUMHA MaTepHalaMe, HCIONb3yeMBIMU Uil IIPOU3BOACTBA
PaKeTHO-KOCMUYECKHUX KOMILIEKCOB M CHCTEM

C6opxka crermuaIu3HpOBaHHBIX (OPM M NPUCIIOCOONEHHUH IJI M3rOTOBJICHUS
00pa3oB HEMETAJUIMYECKUX KOMIIO3HIIMOHHBIX MaTEpPHAIOB, HCIIONb3YEMBIX
JUTS TIPOM3BOACTBA PAKETHO-KOCMHYECKUX KOMIUIEKCOB M CHCTEM

YcraHoBKa CHeMUaIH3UpOBaHHBIX mpecc-popm (dopM), mpucocobiieHuH,
HCIIONB3YEeMBIX /I IPOU3BOACTBA PAaKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, B TEpMOIICYb

VeranoBka TepMollap B CHEHATH3KMpOBaHHBIE mpecc-popmsl (dhopmsr),
IPHCTIOCOOJICHNS, UCIIONB3YEMbIE U1 IPOM3BOJCTBA PAKETHO-KOCMHIESCKHX
KOMILJIEKCOB M CHCTEM

IlpoBeseHne peXXMMOB Ha CIIENHATM3HPOBAHHEIX JIAOOPAaTOPHBIX YCTAHOBKAX
0 MMEoMIeiics CTIeNMaIN3UPOBaHHON METOAUKE B OOJAcTH IPOW3BOJICTBA
PaKETHO-KOCMUYECKUX KOMIUIEKCOB M CHCTEM
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W3pneyeHHe  cCHENMaTM3UPOBaHHBIX (OpM, IpHcmocoOneHHMit  mocie
OPUTOTOBJICHHA M (OpPMOBAaHMS HEMETALTHYECKUX KOMIIO3UIIMOHHBIX
MAaTepHaNoB, MCIONb3yeMBIX I IPOM3BOJCTBA PaKETHO-KOCMHYECKHX
KOMILIEKCOB ¥ CHCTEM

Pasbopka crnenuanu3npoBaHHEIX mpecc-hopM (hopM), u3BnedeHHe o6pasnos
HEMETANINYECKUX KOMIIO3HIMOHHBIX MATEPHAJIOB, HCIIONB3YEMBIX JUIL
HPOM3BOJICTBA PAKETHO-KOCMHMYECKHUX KOMIIIIEKCOB M CHCTEM

Ilepeuunas Mexanmueckad oOpaloTka o00OpasnmoB  HeMeTaUIMIECKHX
KOMITIO3HIIHOHHBIX MaTepHaoB, HCIONb3YEeMBIX IS IIPOU3BOJCTBA PAKETHO-
KOCMHYECKHX KOMILJIEKCOB U CHCTEM

Ilepenada it OKOHYATENbHONH 0OpabOTKH OO TpeOOBaHMIT HOPMATHBHO-
TEXHHYECKON TOKYMEHTAllUH B PaKeTHO-KOCMHUIECKOM NPOMBHIIIEHHOCTH Ha
HCIIBITAHNS BEMIECTB (KOMIIOHEHTOB) H HEMETAIUIMYCCKUX KOMIIO3HIIMOHHBIX
MaTepHaloB, HCHONB3YEMBIX MJIS IIPOM3BOJACTBA PaKETHO-KOCMHUYECKHX
KOMILIEKCOB H CHCTEM

HpH.BGI[@HPIC pa60‘ler '0 MCCTA B HCXOAHOC COCTOAHHC

MEIThE B OYHCTKA HOCYJBI, GOpM, YCTAaHOBOK IOCHE IPOBEACHHS aHAIH3OB
BEIIECTB (KOMIOHEHTOB) H HEMETAUTHYECKAX KOMIO3HIHOHHBIX MAaTEpHAJIOB,
HCIOJIB3YEMBIX JUIf HPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

VTumm3zanus OTXOJOB HEMETAJLTHYECKHX KOMITIO3UIITHOHHBIX MAaTCpHAIIOB,
HCIOJB3YEMBIX Ui IIPOU3BOJACTBA PAKETHO-KOCMHYCCKHX KOMILUICKCOB H
CHCTEM

Heo6xonumeie ymeHus

Hcnons30BaTh TEXHAYECKHE M AHAJIUTHYECKHC BECHI, CIEIHAIH3UPOBAHHOE
n1abopaTopHoe 00OpYIOBaHHE H NEYH, TEPMONApHI, KOHTPOJIBbHO-CICAAMIUE
Opubopsl, cxkaThle Ta3kl NPH  NPUTOTOBJICHHH W (OpMOBaHHM
HEMETATHYESCKUX KOMIO3HMIMOHHBIX MAaTepHalioB, HCIONB3YEMBIX VI
IIPOHM3BOJICTBA PAKETHO-KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

OtOupars XWAKHE U TBepAble MPOObl MATEpPHANOB, HCIONB3YEMBIX IS
IPOHU3BOJICTBA PAKETHO-KOCMHIECKMX KOMILIEKCOB M CHCTEM

H3roraBnuBath HECIOKHEIE CIIEMHAIN3NPOBaHHBIC (I)OpMBI JJIA U3rOTOBJICHHUA
HEMCTAULIMYCCKHUX KOMIIOZUMINMOHHBIX MaTC€pHajlioB, HCIOJNB3YEMBIX I
IIPOU3BOJACTBA PAKETHO-KOCMHYCCKAX KOMILJICKCOB H CHCTEM

Cobupars u pa3OupaTh CHenuaTH3MpoBaHHBIE JIaGopaTopHBlE GOPMBI U
HPHCIOCOOTEHHS 111 HM3TOTOBICHHS HEMETAIHYECKUMX KOMIIO3HIMOHHBIX
MaTepHaJIOB, WCIOJB3YEMBIX I IIPOM3BOACTBA PaKETHO-KOCMHUECKHX
KOMILICKCOB U CHCTEM

Heo0xonumsie 3HaHUS

“Tp660BaHI/I$I OXpaHBI TpyAa

TpeboBaHUs CHENUATM3MPOBAHHBIX METOMUK, CTAHJApTOB B 00jacTu

TpeboBanus osnekrpobesonmacHocT npu pabore B nabopaTtopuu M Ha
CIeNMaIu3upOBaHHOM J1abopaTopHOM OOOpYIOBAaHHH IIPH NPOBEAEHHU
aHAIH30B BeHIeCTB (KOMIIOHEHTOB) M MAarTepUANOB, HCHONB3YEMBIX IS
MIPOU3BO/ICTBA PAKETHO-KOCMHYECKUX KOMIIJIEKCOB M CUCTEM

TpeGoBanust k  GesomacHOM  SKCIUTyaTalldMl  CIICHHATH3HPOBAHHOTO
naGopatopHoro o6OpyZoBaHHs IIPH TNPOBEACHHHM aHAIH30B BEIECTB
(KOMITIOHEHTOB) M MAaTEPUANIOB, UCIIONB3YEMBIX Ul IIPOM3BOJCTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB ¥ CHCTEM

Tpebopanna 6e300acHOCTH NpY OOpALTIEHUH ¢ XUMHYECKUMH BEIIECTBAMH H
peaKTHBaMH, WCHOJB3yeMbIMH IS HPOH3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB B CHCTEM
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Mertonsl yTHIM3aUUKM XAMHYECKUX BEIIECTB U MATEPHANOB, MCIOJB3YEMBIX
JUTSL TPOH3BOJICTBA PAKETHO-KOCMHYIECKUX KOMIUIEKCOB M CHCTEM
OCHOBEI OpraHHYECKO#, HEOPraHAIECKOH XUMHH

HpI/IHIlI’IHH HU3TrOTOBJICHUA HEMCTALUIMICCKHX KOMIO3AIROHHBIX MAaTCpPHAJIOB,
HCIOJIb3YEMBIX UIA MPOHU3BOJACTBA PAKECTHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM, BIIMAHHE COCTaBa H }’CJ'IOBI/Iﬁ q)OpMOBaHI/U[ Ha KOHECYHBIC CBOMCTBA

Jlpyrue XapaKTepuCTHKI

3.7. O600mennas TpynoBas pyHKous

HCCIIeIOBaHHHA 0 0TpaboTke
CIIeTIMaNN3MPOBAHHBIX TAPaMETPOB

HEMETAUIMIECKMX KOMIIO3UIIMOHHBIX Vposenb
HauveHoBanue Kon G 6
MaTepUaOB, HCIOJIB3YEMBIX I KBATHHKALIH
MPOU3BOACTBA PAKETHO-KOCMHYIECKHX
KOMIUIEKCOB U CUCTEM, TEXHOJIOTHH HX
TIPUMEHEHUS o . L
TIpoucxoXaeHHe | SAHMCTBOBAHO H3 |
06061eHHOM TpyAOBOM ! Opurunan X
OpHTHHANA
dyHKIIH
Kon Peructpanponnbiii
OpHrHHajIa HOMED
npodeccHOHANBEHOTO
cragjapra
Bo3MmoxHEBIE NmxeHep—HCcCIenOBaTEND
HaNMCHOBAHHSA Wnxenep—uccienoBatens Il kareropun
JOJDKHOCTEH, Wnxenep
npodeccuit Hmxenep 11 kateropun

TpeGosanus x
00pa3oBaHMIO B
o0ydeHuIo

Bricmee obpa3oBanue — 6akanaBpuat
HITH

Bricnree o6pasoBanue — GakajaBpuat (Henpo(HIbHOE) H IOIOIHUTEIEHOE
npogieccHOHAIbHOE 00pa3oBaHHe B 00/aCTH MPHK/IA{HOH XAMHK

NPaKTHYeCcKoi paboTsI

TpeGosanms om,rryi

s momxroCTed ¢ KaTeropueif - He MeHee IBYX JIeT B IOJDKHOCTH ¢ Gonee
HHA3KO# (peNIeCTRYIONIEH) KaTeropueii

Oco6ble ycnoBus
Jomycka kK pabote

JIuna ge Monoxe 18 ner

Tpoxoskaenue 00s3aTeNbHBIX NPEABAPUTENBHBIX (IIPH MOCTYIUICHAH Ha
paboTy) ¥ MEpHOJMIECKUX MEUIIMHCKUX OCMOTPOB (00cHeI0oBaHH i), a TAIoKe
BHEOUYEPEIHBIX METHLIIMHCKHX OCMOTPOB (06cejoBaHmid) B IOPs/IKE,
YCTaHOBJICHHOM 3aKoHozaTenbcTBoM Poccuiickoii ®enepanun

Ipoxoxnenue 06yaeHHs, CTAKIPOBKH, MHCTPYKTaXa [0 OXpaHe Tpy/a Ha
paboueM MecTe, M IPOBEPKH 3HAHUA TpeOOBAHHH OXpaHHI TPyAa C
odopMIICHHEM IONyCKa K CAMOCTOATENBHOH paboTe, MPOXOoKAeHHE 00ydeHHS
OKAa3aHHIO MEePBOH MOMOIH NOCTPaJaBIIHM

IpoxoxieHre MPOTHBONOKAPHOTO HHCTPYKTaXka

ITpoxoxneHne HHCTpYKTaXxa Ha | rpynimy nomycka no 31ekTpo6e30nacHOCTH
Bo3MOXHBI OTpaHHYEHHS, CBA3aHHEIE ¢ hopMoil TOMycKa K HH(pOpMAIHH,
COCTABJISIOIIEH FOCYapCTBEHHYIO TalHy

Hpyrue
xapaKTepHchn

Pexomenjyercst JONOIHATENBHOE npodeccHOHANBHOE 00pa3oBaHue —
IIPOTPaMMbI HOBEIMICHHS KBATHHKAHH
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PexoMmenyeTcs BlaieHHe OJHHM HITH HECKONBKMMY HHOCTPAHHEIMY S3BIKAMHU
Ha ypOBHE YTeHHs TEXHHIECKOM INTepaTypsl

JomoHATE IBHbIE XapaKTEPHCTHKH

Hanmenosanune Kox HaumenoBanue 6a30B0ii rpymnisl, JOMKHOCTH
JIOKYMEHTa (mpodeccun) WM CHEUATLHOCTH
OK3 2113 XUMHKH
EKC - Hmxenep
_ - o Hmxenep-nmabopanT
OKIIATP 22446 Wunxerep
22488 Hmxenep-uccieioBarenb
OKCO 1.04.03.02 Xnmua, pu3nKa ¥ MEXaHHKa MATCPHAIIOB
2.22.03.01 MarepnanoBeicHAC ¥ TEXHOJIOTHH MaTEPHAIOB
3.7.1. TpynoBas dpynxuus
ITpoBenenne paGoT no moucky, orpaboTke U
BHEIPEHMIO NIEPCIIEKTHBHBIX i
HEMETAUTHYECKNX KOMIO3UITHOHHBIX
MaTepHaloB CHENHATN3HPOBAHHOIO | —
Hammerosasme Ha3HAYeHHs, HCTIONb3yEMBIX JIIst Kox | G/OL6 . (momyposers) 6
TIPOU3BOACTBA PAKETHO-KOCMHIECKHX A —
KOMILIEKCOB M CUCTEM, ¢ 3aJaHHBIMH
CBOMCTBAaMH, B TOM UYHCJIC B paMKax HayTHO- ?
HCCIIEIOBATEIBCKUX H ONBITHO-
KOHCTPYKTOPCKHX paboT
gggg;i;mnenne TPYHOBOM Opurmman X z:p;:;?aﬁzaﬂo 3
Kon PerucrpauioHHbIN
OopHruHana HOMED
npodecCHOHATBEHOrO
CTaHjgapTa

TpynoBbie neficTBAS

IMouck, amanmus ¥ cucreMarmzanus npodIIEHON JHUTEpATYpHl, MATEHTOB W
8BTOPCKHX  CBHJACTENBCTB [0  HEMETAJUIMYECKMM  KOMIIO3HIMOHHBIM
MaTepHanaM, HCIONB3YeMbIM MIji IPOU3BOACTBA PAaKETHO-KOCMHYECKHUX
KOMIUIEKCOB M CHCTEM, C YIyYIICHHBIMHA XapaKTepPUCTHKaMH, aHAJId3
HEpPEIOBOTO ONEITA, HOBBIX TEXHOJIOTHI M IEPCIIEKTHB Pa3sBHTHS OTPACIH
Bri6op, 0cBOEHHE M PEKOMEHIAIMH [0 IPHMEHEHHIO OOBEKTHBHEIX METO0B
OLEHKM KadecTBA HEMETAUIMYECKHMX KOMIO3WIMOHHBIX MATepUalIoB,
HCTONB3YeMBIX UL TMPOU3BOICTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, M KOHCTPYKIMi M3 HHX, BKIIOYas ImapaMeTpbl 3GGeKTUBHOCTH Ipu
CHeIUATH3APOBAHHbIX MCTIBITAHHSIX

AHanu3 CHIpbS M MaTepHAIOB, MCIONB3YEMbIX IJIS MPOU3BOACTBA PAKETHO-
KOCMHMYECKHX KOMIIIEKCOB ¥ CHCTEM, Ha COOTBETCTBHE HOPMATHBHO-
TEXHHYECKOM JOKYMEHTAIMH H  CIeNHaIU3HPOBAHHEIM  TPEGOBAHHUSIM
KOHCTPYKTOPCKOM TOKYMEHTALIUHI

TpoBenenne 71a60PaTOPHBIX HCTBITAHHUH HEMETaTHYECKIX
KOMIIO3HIHOHHBIX MaTepHAaIOB, HCIOIb3yeMbIX JIA IPOM3BOJCTBA PAKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM, CTAHJAPTHOTO ¥ HECTAHAAPTHOTO THIIA




60

AHamu3  pe3ynbTaroB  Ja0OpPAaTOPHBIX  WCHBITAHHH  HEMETANTHYECKHX
KOMIIO3UIMOHHBIX  MAaTEpHalioB (C AaKNEHTOM Ha  YyBCTBHTCJLHBIE
XapaKTePHCTUKH), MCIONb3YyEMBIX JUI HPOU3BOICTBA PAKETHO-KOCMHYECKHX
KOMIUICKCOB H CHCTEM, ¢ pa3paboTKOi aHATMTHIECKOro OTYeTa

Pa3paboTka cnendain3HpoBaHHBIX MeTOJOB Ui 3¢ ¢EKTHBHOTO JOCTIDKEHHS
33J]aHHbIX CBOMCTB HEMETAUIMYECKHMX KOMIO3HUMOHHBIX MAaTepHAaNIOB,
HCIIONB3YEMBIX IS TMPOW3BOJACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

IloarotroBka TEXHHYECKOTO OGOCHOBAHHS IO BHCAPCHHUIO B IIPOHA3BOACTBO
HUCCIICAOBAHHBIX HEMCTAINTHYCCKHUX KOMITIO3HUITHOHHBIX Marepuajios,
HCIIOJIB3YEMBIX LI IPOU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMILICKCOB H
CHCTCM

HeobxomuMble yMeHus

OCYHICCTBJIHTB HOHUCK HOBBIX, CHHXXAIOIMUX NacCHBHYIO Maccy,
OCPCIICKTHBHBIX HEMCTAIUTHICCKHX KOMITO3HIIHOHHBIX MaTcpHajIoB,
HCIIOJIB3YCMBIX IS IIPOM3BOACTBA PAKCTHO-KOCMHYECKHX KOMILICKCOB H
CHCTCM, H MCTOJIOB UX NPONU3BOACTBA

ApryMeHTHpOBAaHO NPHMEHATH OCHOBHHIE M BCIOMOTaTE/IbHBIE BEINECTBA H
Marepuasbl, HCHONB3yeMbie B JIabOpaTopud H NPOH3BOACTBE PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

OcpauBaTh COBpeMEHHOE nabopaTopHoe 00OpyNOBaHWE JUIS YIIyOJIEHHBIX
ACCICAOBaHMHA  HEMETAUIMYECKHX  KOMIO3HUIMOHHBIX  MAarcpHANOB,
HCTIONB3YEMBIX JUII TIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
CHCTEM

I/I3y‘IaTB H aHAIU3HPOBATh TCXHHYCCKYIO NOKYMCHTAHHIO IIO NOIYICHHIO H
IPUMCHCHHID CICHHAIMIUPOBAHHBIX HEMCTAUVIMYCCKHX KOMIIO3HUIIMOHHBIX
MaTepHAJIOB C 3alaHHbIMHA CBOMCTBaAMH I 3(1)(1)CKTHBHOI‘0 HCII0JIb30BaHUA B
IPOU3BOJACTBE PAKCTHO-KOCMHAYCCKHX KOMIUICKCOB H CHCTEM

Heo6xonuMsle 3HAHAS

TpeGoBraHus CHENMANTN3UPOBAHHBIX METOAMK, CTaHZAapTOB B obnacta
MaTepHaOBEICHNS B PaKETHO-KOCMIYECKOH POMBIILIEHHOCTH

OH3UKO-XUMHYECKHE OCHOBHI H MCTOAbl HCCICAOBAHKUA H IOJNYYCHHUS
HCMCTANIMYCCKUX  KOMIIO3HIIMOHHBIX MAaTCpHAJIOB MNPHMEHHTCIIBHO K
MIPOU3BOIACTBY PAKCTHO-KOCMHYCCKUX KOMILUICKCOB U CHCTEM

HOpMaTI/IBHO-TCXHIrI‘!CCKaSI JOKYMCHTaLUsA ) 28 JAOKYMCHTALIUA mo
CTaHJapTHU3aAUHA B obnactu IPOU3BOACTBA PaKETHO-KOCMHYECCKHX
KOMIJICKCOB 1 CUCTEM

Hayunsre mpoOneMbl M IIEpCIEKTUBHBIE HANpaBlIeHHS Pa3BHTUSA OTpacid
HEMETAUIMIECKHX KOMIIO3HIHOHHBIX MAaTepHANOB, HCIONB3YEMBIX JUIA
MPOM3BOACTBA  PAKETHO-KOCMHYECKHX KOMIUIEKCOB M CHCTeM, i
($hopMHpOBaHH CIENHATN3NPOBAHHBIX HPOrpaMM

Texuudeckue TpeGOBaHI/ISI K HCMCTAIUTMICCKHM KOMITO3HIIHOHHBIM
MarepuajiaM, HCHOJIB3YEMBIM [UJIA IPOH3BOACTBA PAKCTHO-KOCMHYCCKHUX
KOMIIJICKCOB 1 CUCTEM

JleiicTByIomee TEXHOIOTHYECKOE OOOpYIOBaHME W NPHHIMI €ro paboTsl,
BO3MOXXHOCTH  OPraHU3AIMH-CMEXHHKOB IO HPOH3BOACTBY pPaKeTHO-
KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

Mertoant IIPOBEACHUST JIa60paTopHO-HCCJIeHOBaTeJ'lLCKOI‘O aHaJin3a
HECTAaHAAPTHBIX CBOMCTB B oOnactu IIPOU3BOJCTBA PAKETHO-KOCMHYECKHAX
KOMIIJICKCOB H CHCTCM

TpebGoBarust snexTpobe3onacHocTH mpu pabote B maboparopud, Ha
nabopaTopHOM HCIBITAaTeILHOM O0OpYHOBaHMH B 00NacTH NpPOU3BOACTBA
PAKCTHO-KOCMHICCKUX KOMILICKCOB H CHCTEM

TpeboBanus oxpaHH Tpyza
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3.7.2. TpynoBas ¢pyHKuus

HaumvenoBanue

IIponcxoxaeHue TpynoBoii
PysKIIn

Pa3paboTka n KOppeKTHPOBKa METOIUK
KOMIUIEKCHOI'O aHaJIu3a 1o orpaboTke
TEXHOJIOTUYECKUAX U HECTAHJAPTHEIX
SKCILIyaTallMOHHBIX XapaKTePHUCTHK,
METOMK (GHU3HUKO-XUMHUECKUX, HU3HKO- Yposex
’ Kon | G/02.6 (moxypoBeHs) 6
MexaHI«l‘Iechnx H TEIIOhU3NUECKUX R ——
HMCNEITAHUN HOBBIX HEMETAJUIMYECKUX |
KOMITO3MIIHOHHBIX MaTepUaJIOB,
HMCHOJIB3YEMBIX IS IIPOU3BOJACTBA PAKETHO-
KOCMHYECKUX KOMIUIEKCOB U CHCTEM
3auMCTBOBaHO M3
Opmryman X OpWTHHATIA
Kon Perucrpaimonnsiii
OpurhHajaIa HOMED
po(eCCHOHATEHOTO
cTangapTa

TpynoBeie nelcTBIS

Ananms yCJIOBI/Iﬁ IKCILTyaTalli HOBBIX HCMCTAINIMYCCKHUX KOMITOZUIITHOHHBIX
MaTepHaJIOB, MCIIOJNB3YEMBIX I HIPOHU3BOACTBA PAKETHO-KOCMHYCCKUX
KOMIUICKCOB U CHCTEM, JUIA ONPCACIICHHUA TCXHHYCCKUX XAPAKTCPUCTHUK

[IpoBenenvie aHaIu3a (GYHKIIMOHATBHBIX H JKCIUTyaTallMOHHBIX
XapaKTCPUCTHUK HCMETAJNIHYCCKUX KOMITO3HUITMOHHBIX MaT€pHalioB,
HCIONB3YEMBIX U1 IPOU3BOACTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM, C 3apaHee 3aaHHBIMY CBOMCTBaMH

PazpabGotka u odopmieHHEe IUIaHA MEpPONPUATHH Ha IPOBEJICHHE
HCCIIEAOBaHMM (oTpaboTtku) HEMETAJUTMICSCKAX KOMITIO3HITHOHHBIX
MaTE€pHANIOB, HCIONB3YEMBIX JUII IPOU3BOJCTBA PAKETHO-KOCMHYECKHX
KOMIUIEKCOB H CHCTEM

IIpoBenenne  nabopaTopHBIX  HMCOBITAHHH  HOBBIX  OCHOBHBIX H
BCIIOMOTATENFHBIX ~ HEMETAUIMYECKMX  KOMIIO3HUIMOHHBIX  MAaTEPHANOB,
HCIONIB3YeMBIX Ui MpPOU3BOJACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

Pazpaborka sKkcmpecc-oTdeTa O TMPOBEACHHBIX HCHBITAHAAX  HOBBIX
HEMETAUIMYECKHMX KOMIIO3MIIMOHHBIX MATEPHAIOB, HCHONb3YeMBIX JUIs
NPOH3BOJICTBA  PAaKETHO-KOCMHYECKHX  KOMIUIEKCOB H  CHCTEM, C
TIPEJUIOKEHHSIMA W PEKOMECHTANMAMHA

BHeceHHe W3MEHEHHi B CYNIECTBYIOIHE METOAMKH ONpeIeiCHUs (H3HKO-
XUMHYECKAX, (HIAKO-MEXaHHYECKHX, TEILIOPHINIESCKHX, aATe3HOHHBIX,
CIIETIHATH3HPOBAHHEBIX TEXHUIECKHUX XapaKTEepPHCTHK MaTepHaloB,
HCIONB3YEMBIX JJIS TIPOH3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

PaspaboTxa H 0oopMIEHHE CHENHATH3HPOBAHHON METOUKH IO PE3yIbTaTaM
HCCIICAOBAHUH HOBBIX HEMETAUIMIECKHX KOMIIO3UIIHOHHBIX MAaTEpHAJIOB,
MCIONB3YEMBIX M IIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

Heobxomumere ymenus

Brifupare Gonee CcOBepIIEHHBIE METOJABI W CPEICTBA IIPOBEJICHHSA
HCCIEIOBaHUH ¥  OTpPabOTOK  HEMETALIMYECKHX  KOMIIO3HI[HOHHBIX
MaTepHaliOoB, HCHOJb3YEMBbIX JJISI TPOU3BOACTBA PAKETHO-KOCMHUECKHX
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| KOMILTEKCOB H CHCTEM

Hcnonp30BaTh COBPEMEHHOE TabopaTopHOe 0GOPYAOBAHME Ui MPOBEICHHUS
9KCTIEPUMEHTANBHEIX PaboT B 00NACTH MPOU3BOACTBA PAKETHO-KOCMHYECKHX
KOMIUIEKCOB ¥ CHCTEM

Pa3paGarsiBaTh METOMWYECKYI0 YacTh MPOBONMMBIX HCCICAOBAHHM W
AHAIM3APOBATh HX pe3yAbTaThl B O0JACTH TPOH3BOJACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB M CHCTEM

IpuMensTH COBpeMEHHbBIE METO/IbI H TEXHUYECKHE CPeCTBA sl IPOBEIEHUS
HCCIEOBaHMA M OTPabOTKH  HEMETAIMYECKHX  KOMIIO3HI[MOHHBIX
MAaTepHaNioB, HCNONB3YEMBIX i1 [POMU3BOJACTBA DPAKETHO-KOCMHYECKHX
KOMIIJIEKCOB M CHCTEM

CucreMaTH3HpoBaTh, CHCTeMaTHdecku oOpabaThiBaTh 4 MOATOTaBIMBATH
BHIBOJBI IO pe3yJIbTaTaM IPOBEACHHBIX PaboT A COCTABJICHHS IUIAHOB
MEPONPUATHH M METOAWK B O00JNAcTH NMPOHM3BOJCTBA PaKETHO-KOCMHYECKHX
KOMIUIEKCOB M CHCTEM, pa3pabOTKi HOBHIX (IIpH HEOOXOAMMOCTH)

HeobxoauMele 3HaHUSA

Tpe6ona}mﬂ CINCUHAIM3UPOBAHHBIX METONWK, CTaHAApTOB B obacTa
MaTepHAJIOBCACHH B paKe’I'HO-KOCMPI‘IeCKOﬁ IIPOMBIIIIICHHOCTH

Mertoabl OArOTOBKH peuenrtyp il HEMETAUIMYCCKHX KOMITO3HLHOHHBIX
MaTepHajioB, HCIOJB3YyEMBIX B IPOHU3BOACTBE PAKETHO-KOCMHYCCKHAX
KOMIUICKCOB H CHCTEM

Texnonorusa MPOU3BOJCTBA 6a30BBIX 51 CICIAAIM3HPOBAHHBIX
HEMETANIHYCCKHUX KOMMOSHIIMOHHBIX MAarcpHaoB, HCIOIB3YEMBIX JUIA
TMPOHU3BOJACTBA PAKCTHO-KOCMHYCCKHX KOMIINICKCOB U CHCTEM

CoBpeMeHHBIE METOABI M  CIEHHATU3UPOBAHHOE OOOpyHOBaHHE JUIL
MPOBEJCHHS HCCICAOBAHHM, HCHBITAaHWH H OTpabOTKH HEMETaJUIHYECKHX
KOMIIO3MIMOHHBIX MaTepHaJIOB, MCIOJB3YEMbIX JUIS MPOU3BOACTBA PaKeTHO-
KOCMUYECKHX KOMIUIEKCOB H CHCTEM

CrennanmmsupoBaHHOoe 00OpyZIOBaHWe JNabopaTopud H MpaBHiIa €ro
SKCILTyaTallH|

Merons: pacuyeTa, OITHMH3AIMKM W JOCTHXXCHHUSA  BOCIIPOHU3BOJUMBIX
PE3YJILTATOB OKCIIEPAMCHTA

DU3NKO-XUMHYECKHE, (u3HKO-MeXaHIIECKHE, TenIo(H3uIECKHE,
a[re3HOHHBIE  XAPAKTEPUCTHKH  HEMETAUIMYECKMX  KOMIO3MIMOHHBIX
MaTephanoB, HEOOXOMMMEIC U1 MPOHM3BOACTBA KOHKPETHHIX paKeTHO-
' KOCMHYECKHX KOMILIEKCOB H CHCTEM i ) o
Topszox odpopmIeHAS METOIUK KOMIUIEKCHOTO aHAIH3a HEMETATHYECKHX
KOMIIO3HIIOHHBIX MaTepHAIOB, HCIIONB3YeMbIX JUIS MPOM3BOJICTBA PAKETHO-
KOCMUYECKHX KOMIIEKCOB H CHCTEM, ITAHOB MEPOTIPHATHR

CraHmaprHble CIHCIHAIM3HPOBAHHBIE TpeOOBaHHA, NPERBSBILEMBIE K
HEMETAIUIMYECKHM KOMIIO3ALHOHHBIM MaTepuaiaM, HCIONb3YEMBIM IS
[POM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILJIGKCOB M CHCTEM

TpeboBanus MOXapoOE30MaCHOCTH H SNIEKTPoOE30MacHOCTH IpH paboTe B
nabopaTopuy HIM Ha MPOM3BOICTBE PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM

TpeboBanus oxpaHbl Tpya

Jlpyrue xapakTepucTHKH
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3.7.3. TpynoBas pyHKIHS

AHanu3 pe3ynbTaToB BXOAHOIO KOHTPOJIA i
HEMETA/UINUECKHX KOMITO3HIIMOHHBIX '
MAaTEpHAJIOB CIIENHATH3HPOBAHHOTO |
Ha3HAYEHMUS, HCIOJb3YEMBIX AT

IPOM3BOJICTBA PAKETHO-KOCMUYECKHX VpoBeHs
HaumeHoBaHue KOMILIEKCOB M CHCTEM BEICOKOM Kon | G/03.6 (mozypoBeH») 6
HaJIeXXHOCTH, IIPAYHH HECOOTBETCTBUSA | KeaTHOEKANME

TpeGOBaHMIM TEXHOIOTHYECKO !
JTOKYMEHTAINK IPU H3TOTOBJIEHUH AeTaNell U
COOPOYHBIX €IMHUI] U3 HEMETATHYECKIX
KOMIO3HITHOHHBIX M?,TCpHaJ'IOB

TpoucxoxieHHe TpyI0BOH
byHKIMH

3auMCTBOBaHO M3
OpuruHan X
OpHTHHAa
Kon PeructpauioHHbI#
OpHruHala HOMeEp
1po¢eCCUOHATILHOTO
CTaHjapTa

TpynoBbie aefcTBAs

IlpoBeneHne  aHamu3a  (QYHKUHOHAIBHBIX M SKCIUIyaTallHOHHBIX
XapaKTepPUCTHK  HEMETAUIMYSCKUX  KOMIIOBHIIMOHHBIX  MAaTEpHANOB,
HCIIONB3YEMBIX JUIS IIPOM3BOJCTBAa PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

Avam3 u CHCTEMATH3alMA NAHHBIX, ITOJIYYCHHBIX IIPH BXOJAHOM KOHTpPOJIC
HEMETAUTHYCCKUX KOMITIO3UIIHOHHBIX CMapT-MAaTCpHAaIOB, HCIIOJB3YECMbIX IS
NPOU3BOACTBA PAKETHO-KOCMHUYCCKHX KOMIUIEKCOB H CHCTCM

AHaymu3 TexHoJorudeckoif HHGOPMAIIUH, MOMYICHHOH Ha Pa3HYHbIX JTalax
H3TOTOBNIEHHA COOPOYHBIX €UHHIl M3 HEMETAUIHICCKHX KOMIO3HIIHOHHBIX
MATEpHAJIOB, HCMONAB3YEMBIX U MPOHU3BOACTBA PAKETHO-KOCMHYECKHX
KOMIUIEKCOB H CHCTEM, U pa3paboTKa MEpOIIpUSTHIA

BriaBieHHe TPHYHH HECOOTBETCTBHS HEMETAUIMYECKAX KOMIIO3HIIHOHHBIX
MaTepUaIOB, HCIONB3YeMBIX U1 MPOW3BOJCTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB H CHCTEM, B H3TOTOBJICHHBIX JETAIAX M COOPOYHBIX €JMHHIAX
TpeOOBaHHAM TEXHONIOTHYECKOH JOKYMEHTAMH

IpoBezieHHe CTAaHAAPTHEIX U JOTMOJIHATENbHBIX TAGOPATOPHEIX HCCIEAOBAHHMH
(ucObITaHMii) MPH HECOOTBETCTBHM HEMETAJUIMYECKHX KOMIIO3HIIMOHHBIX
MaTEepHANOB, HCIONB3YEMBIX JUIL IPOU3BOICTBA PaKETHO-KOCMHYECKHX
KOMILIEKCOB U CHCTEM, TpeOOBaHHAM TEXHOJIIOTHYECKOH JOKyMEHTallHH

PaspaboTka maHa MepONpPHUATHH MO NPEeNyNpeXICHHIO H YCTPAHEHHIO
HECOOTBETCTBHS  HEMETAUIMYECKMX  KOMIIO3MIMOHHBIX  MaTepHANOB,
UCTIONB3YEMBIX UL TIPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, TPeGOBaHUAM TEXHOJOTHYESCKON JOKYMEHTAIMA

KOHTpOJIb BBHIMOJIHEHHUSA MEpPONPHATHIH IO YCTPaHEHHIO HECOOTBETCTBUS
HEMETAUIMYECKHX KOMIIO3HIHOHHBEIX MATepHAIOB, HCIOJIB3YEMBIX UL
MpPOH3BOACTBA PaKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM, TpeGOBaHHAM
TEXHOJIOTHYECKON TOKYMEHTAIIMH

Heobxonumsie ymenns

CI/ICTeMaTI/ISI/IPOBaTL, 06p368TBIBaTI> A TIOATOTAaBIMBATH 3aKNIIOUYCHHUS II0
pe3yibTaTaM HCOBITAHUH HEMETAUIMYCCKUX KOMIO3HIMOHHBIX MaTepHuajoB,
HCIONB3YEMBIX IJI1 NPOU3BOACTBA PAKCTHO-KOCMUYCCKHX KOMIUICKCOB H
CHCTEM

@®opMynupoBaTh  J1abOpaTOPHO-TEXHOJNIOTHYECKHE  3aJiaHus. B obnacTh
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CNIENUANIN3APOBAHHOTO MAaTEepUANTOBEICHHS I IIPOU3BOJACTBA PaKeTHO-
KOCMHYCCKHX KOMHIJICKCOB H CHCTEM

PazpabaTeiBaTh MAaTpHIBI IUIAHHPYEMBIX SKCIHEPHMEHTOB, IIPOBOAUTH
HCCNEIOBAaHMA M aHATH3WPOBAaTh MX PE3yJbTaThl, OPHEHTHPYSICH Ha ICTIEBbIE

KypupoBaTh HCClENOBaHWS IO ONPENCNICHHIO (H3HKO-MEXaHHIECKHUX,
GH3UKO-XHMHYECKHX, TEIIOQU3NIeCKHX M aAre3HOHHBIX XapaKTEPUCTHK
HEMETAJUIMIECKUX KOMIO3HMIMOHHBIX MAaTEPHAIOB, MCIONB3YEMBIX A

HCCICNOBAHUAX  HEMCTALIMYSCKMX  KOMIIO3HIHOHHBIX  MaTepHAalIoB,
OPHEHTHpPYICh Ha KapThl CTabHIBHOCTH  [OKasareneci, Hambolee
OTBETCTBEHHBIX ISl 00CCIICUCHHS Ha CTH B SKCILTyaTalliK

O6pabatbiBaTh, BBISBISATH M CHCTEMATH3UPOBaTh MHPOPMAIMIO O HNPHYMHAX
BO3HHKHOBEHHS HECOOTBETCTBHA Ha JIIOOOM 3Tame 0TpabOTKM paKeTHO-
KOCMHMYECKMX KOMIIIEKCOB H CHCTEM

PaspabaTbiBaTh IUIaH MCPONPHUATHH [0 YCTPAHEHHIO HECOOTBETCTBHH IO
KapTam CTabHIBHOCTH (HEeCTaOMIBHOCTH) HEMETAJUTHIECKUX
KOMITO3UIIHOHHBIX MAaTEPUAIOB, HCHOIB3YEMbIX IS IPOH3BOACTBA PaKeTHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

Heob6xoauMsle 3HaHHAS

TpeGoranust CHENUATH3MPOBAHHBIX METOAMK, CTAaHJapTOB B 00NacTu

TpeOyeMblit  ypoBeHDb  (PH3HKO-XHMHYECKHX,  (PHIMKO-MEXaHUYECKHX,
TEIIOGU3UUECKUX W AATe3WOHHBIX XapaKTePUCTHK HEMETAUIHYECKHX
KOMIIO3MLMOHHBIX ~ MaTepHalioB Uil obecnedeHHs  KadeCTBEHHOTO
_TIpOU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM ]
Meronast MOyYeHH HEMETAJUTHYECKHX MaKpOreTepOreHHBIX
KOMIIO3UIMOHHBIX MAaTEePHAJIOB, HCIOJIB3YEMBIX U POU3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

Texaudeckre Tpe6oBaHKA, NPENBABIIEMBIE K ChIPBIO, MATEpHAIaM H TOTOBOI
NPOAYKIMA B OONACTH MPOH3BOJCTBA PAKETHO-KOCMHYECKHMX KOMILIEKCOB H
CHCTEM

CoBpeMeHHbIE METOABI M O00OpYyIOBaHHE IUI NPOBEACHUSA HCHBLITAHUM
IKCIUTYyaTa[MOHHBIX W  (QYHKIMOHAIHHEIX CBOMCIB  HEMETAJUIMIECKHX
KOMITO3MIIMOHHBIX MAaTepHANIOB, HCIOJB3YEMBIX UL POU3BOJICTBA PAKECTHO-
KOCMHYECKHX KOMILUIEKCOB U CHCTEM

Texnonorudgeckue NpoLecchl H peXXUMEBI IIPOU3BOJICTBA JeTalleH H COOPOUHBIX
emuHAI] B OOJACTH MpPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
OO e ]
Tunwanble AedeKTHl HEMETAUIMYECKUX KOMIIO3HIIMOHHBIX MAaTepHaloB,
HCIIONF3YEMBIX Il MPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM, H CcIOCOOBI HX YCTPaHEHHUS W BHISBICHHS

Bo3MoxHBIe BHABI HECOOTBETCTBHI (Opaka) B 00JNacTH IPOWU3BOACTBA
PaKETHO-KOCMUYECKUX KOMIUIEKCOB M CHCTEM, COOCOOBI IpEeAyNpexIcHHS U
yCTpaHeHHs

PykoBomsdmpe H METOAMYECKME MATEPHANIBI O TOpAAKE pa3paboTKH,
odopMmieHns, YTBEpXKACHHSA, H3JaHHA W BHEAPCHHA MEpPONpPHATHH IO
YCTpaHCHHMIO HECOOTBETCTBUM B  00NacTH IPOM3BOACTBA  PaKeTHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM

TpeboBaHAs MOXapo6E30MaCHOCTH M 3JeKTpoOe30macHOCTH NpHu pabore B
71abopaTopuy MM Ha TPOM3BOJACTBE PaKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM




| JpyTue XapakTepUCTHKH | -

3.7.4. Tpynoras dyHKuus

PazpaboTka THIIOBOI M KPUTHYHOI | 1
TEXHOJIOTHYECKOM JOKyMEHTALMH, v |
. OBEHB |
MCPOIIPHUATHH II0 IOATOTOBKE IMIPOU3BOACTBA p
HaumMeHOBaHUE porp A . P A Kon | G/04.6 . (momypoBeHb) 6
K M3TOTOBJIEHHIO ONBITHOM HPOXYKITMH S S——
PAKETHO-KOCMHYCCKUX KOMIIJICKCOB K . :
_cHeTeM L
ITpoucxoxaeHue TpyAOBOM Oparmsan X 3aMMCTBOBAHO U3
¢byHKuan OpHTHHAIA
Kon Perucrpauyionssiit
OpHruHana HOMEp
PO eCCHOHATLHOTO
cTaHzapTa
Tpynossle neitcTBAs HmxenepHoe CONPOBOXKIECHHUE onpeAcneHus XapaKTEpUCTHK

HEMETANIMYECKAX KOMIO3MIMOHHBIX MAaTepHalloB, HCIONb3YyEMBIX A
IIPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM, H pacyer
PEryIUPYEeMbIX TEXHOJIOTHYECKUX [apaMeTpoB

CocraBneHne nporpaMM Ha H3TOTOBIIEHHE U HCIIBITAHHE OIBITHBIX 00pa3lioB
C ONpPEHCNICHHEM TEXHOJNOTMYECKHX XapaKTEPHCTHK HEMETAUIHIECKHUX
KOMIIO3HIOHHBIX MATEPHANIOB, MCIIOBb3YEMBIX A MPOU3BOACTBA PAaKETHO-
KOCMHMUYECKHX KOMILIEKCOB M CHCTEM

IlpoBemerne paboT MmO HOBHIM  TpeGOBaHMSM H®  IporpaMMam
pa3pabarbBacMbIX MPOEKTOB B 0OIACTH IPOA3BOJACTBA PAKETHO-KOCMHYESCKHX
KOMIUIEKCOB H CHCTEM

Anamas TIOJTy9€HHBIX peayanaTOB H ONTHMH3AIHA TCXHOJIOTHYCCKHX
mapaMeTpoB  mporecca  IPOH3BOACTBA  COOPOYHBIX — CAWHHI  H3
HEMETAUIMIECKMX KOMIIO3ULMOHHBIX MATEPHANIOB, HCHOONB3YeMBIX IS
NPOM3BOJCTBA PAKETHO-KOCMHUUESCKHX KOMILIEKCOB H CHCTEM

Pa3paboTka H othopmnenue THIOBbIX CHEIUATM3UPOBaHHBIX
TEXHONOTHUCCKHX  HMHCTPYKIMH MO MPHMEHCHHIO HEMETaUIHYeCKHX
KOMITO3HIMOHHEIX MaTepHaloB, HCIONB3YEMbIX Ul MPOU3BOJICTBA PaKETHO-
KOCMHYECKAX KOMIUIEKCOB H CHCTEM

Heo6xomumeie ymenus

IPOU3BOJ/ICTBA PAKETHO-KOCMAICCKHX KOMIICKCOB H CHCTEM

H3y4arp, 0606maTh A aHATH3HPOBATH CIIELUANH3HPOBAHHYIO JUTEPATYpPy MO
W3TOTOBICHAIO AHAIOTHYHBIX JeTajie M COOPOYHBIX €UHHI B 0GJacTH

OdopMIATE HOPMAaTHBHO-TEXHAYICCKYI0 MOKYMEHTALMIO B COOTBETCTBHH C
OTpacneBbIMH HOPMATHBHBIMH aKTaMH B 00JacTH NPOM3BOICTBA PAKETHO-
KOCMHYCCKHX KOMINICKCOB U CHCTEM

PazpaGarsBaTe cHenHamM3HpOBAHHBIE IPOrPAMMEBI BBITOJHCHUS HAyYHBIX
HCCNe0oBaHAH, 06pabaThiBaTh M aHAIM3MPOBATh PEe3YIbTATHl YCKOPEHHBIX
KIAMATHYECKHX HCIBITAHHA B 061aCTH MPOM3BOACTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB K CHCTEM

PaspabarbiBaTh CHEHUANH3HPOBAHHYIO METOAWYECKYI0 JOKYMEHTALAIO MU
MeTonbl KOHTpPONf B OONAacTH IPOM3BOACTBA PAKETHO-KOCMUYECKHX
KOMIUIEKCOB M CHCTEM

Bsi6upaTh MeETOIBI IIEPEOCHAIECHAS W (HOpMYIHPOBaTh IPETIOKEHUS 110
TiepeocHaleHuio abopaTopHoii 6a3bl, cpencTBa NMPOBEAEHUs UCCISTOBAHMUIA
1 pa3paboTOK B 06JIACTH ITPOU3BOJICTBA PaKeTHO-KOCMIYECKHX KOMILIEKCOB H
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CHCTCM

COCTaBJICHHsS THIOBBIX H CIICHUANM3MPOBAaHHBIX HHCTPYKUMH B o6macTu
MIPOU3BO/ICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB U CHCTEM

AHaJIH3PIpOBaTI> B COIIOCTABJ/LATh HAYYHBIC U TEXHHUYCCKHC 3a1a44 B obnactu
IIPOU3BOACTBA PAKETHO-KOCMHYECCKUX KOMIIJIEKCOB U CHCTEM

Heobxoaumele 3HaHMs

TpeGoBaHMS CHENUATH3NPOBAaHHBIX METOMWK, CTAaHJAPTOB B 0ONacTH
MaTEPUATIOBEACHNS B PAKETHO-KOCMUYECKO# IPOMBIIUIEHHOCTH

MuHoBanuu B 06J1aCTH TOATOTOBHTEIBHBIX onepau’m‘fl

OHU3UKO-XUMHIUECKHE, (hHU3UKO-MEXaHHIECKHE, Temopu3nIecKue,
aIre3HOHHEIE, HECTAHIAPTHbIE TEXHUIECKHE XapaKTEPHCTHKA
HEMETAUIMYECKAX KOMIIO3MIMOHHBIX MATEPHANIOB, HCIOJB3YEMBIX JUIs
MTPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM

Meromsl MNOJIY4YE€HHs HEMCTAJUIMYCCKHX KOMIO3HLHMOHHBIX MAaTCpHalIiOB,
HCIIONB3YEMBIX [UI1 IIPOU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUICKCOB H
CHCTCM

HazHauenne TeXHOIOTHYECKHX JAOKYMEHTOB, HX Knaccmbm(amm Ha
OCHOBHEIC u BCIIOMOTaTCIIBHBIC B obnactu TEXHOJIOTUIECKOM
HaIIPaBJICHHOCTH IPOXA3BOJICTBA PAKCTHO-KOCMHUYCCKHX KOMITJICKCOB U CACTEM

PyKOBOI[}IH.II/Ie A MCTOAHYCCKAC MaTCpAAIBI O IOPAOKE pa3pa60TKn,
Oq)OpMHeHI/Iﬂ, YTBEPXKACHUA, U3JAHUA A BHEIPCHHUS THIIOBBIX PIHCTPYKIII/IfI B
obnmactu IIPOU3BOACTBA PAKETHO-KOCMHYCCKHAX KOMIIICKCOB H CHCTEM

TexHONMOTHUYECKHE NPOIECChHI, CHCMHAATAIUPOBAHHBIC NPHEMBI H PCXKUMBL
HIPOU3BOACTBA B obnact IPOU3BOACTBA PAKCTHO-KOCMHYECKHX KOMIUICKCOB
H CUCTEM

XapaKTepHCTHKH CIEIHATH3HPOBAHHOIO J1ab0paTOpHOTO 000pYAOBaHHUS,
TMPUHIAIEL €10 pabOTHl M MPaBHIA HKCILTyaTallid B 00NAacTH MpPOU3BONCTBA
PaKeTHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

TpeboBanus mokapo6e30MacHOCTH M 3MIEKTpoOE30nacHOCTH mnpHu pabore B
nabopaTopuyl WM Ha NPOU3BOACTBE PAKETHO-KOCMHYECKHAX KOMIUIEKCOB H
CHCTEM

TpeboBaHus 0XpaHBI TpyAa

Jpyrue xapakTepuCcTUKU

3.7.5. TpyaoBas pyHKuus

HrxeHepHOE CONPOBOXKICHHUE TIPH
HpOBCHCHI/II/I BXOJHOT'O KOHTPOJIA
HECMCTAJNIMYCCKUX KOMITIO3UITMOHHBIX
MAaTepHAIIOB, HCIIOMb3yEMBIX JIIs
[IPOM3BOICTBA PAKETHO-KOCMHIECKHX VpoBeHb

HaumeHoBaHvVe KOMILJIEKCOB B CHCTEM, IIpenapauu Kon | G/05.6 (noaypoBeHb) 6
c¢OOpOUHBIX y3JI0B, KOHTPOJIb COOMIONCHUS :  KBATHQUKALHHA

TEXHOJIOTMYECKOH TUCLMILIMHEL IIPH

M3TOTOBJICHUH CEPHHUHBIX JeTalleH U

cOOpOYHBIX Y3JIOB M B paMKaX ONBITHO-
| KOHCTPYKTOPCKHX paboT
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TIpoucxoxaeHue TpyROBOH Op X 3aMMCTBOBAHO U3
dyHKIHH 1 OpHTHHAJIA
Kon PerucTpauHOHHBIA
OpHI'MHAIA HOMeEp
npodecCHOHANBHOrO
CTaHmapTa
Tpynosslc AelicTBHA HmxenepHoe BBIOOPOYHOE COTIPOBOXACHHE 1{8)] otbope

CIIENUAITM3APOBAHHBIX l'Ip06 HEMCTAIUIMYCCKUX KOMITO3HITHOHHBIX
MaT€praAIOB, HCIIOIB3YEMBIX [JIA IIPOH3BOACTBA PAKETHO-KOCMHYCCKUX
KOMILICKCOB M CHCTEM, JIJIA IIPOBCICHUS BXOJJHOIO KOHTPOJLA

I/IH)KCHCpHOC CONPOBOXIACHUEC IPH H3rOTOBJICHHH W HCIIBITAHHH 06pa3u013
HEMCTAUIAYCCKAX KOMMNO3HIUOHHBIX MATCPHAIIOB, HCIIOAB3YEMBIX I
OpOHU3BOJACTBA PAKECTHO-KOCMHYCCKHX KOMIUICKCOB H  CHCTEM, IpH
IIPOBEACHHUH BXOXHOI'O KOHTPOJIA

O6paboTka NONy4eHHBIX AAHHBIX HCHBITAHHH OOPa3ioOB HEMETAJUTHYCCKHX
KOMIIO3HIMOHHEIX MATEPHAIOB H TPHHATHE pEmCHHH 1O TOIyCKy
HEMETAIUIAIECKIX  KOMIIO3HIMOHHBIX MArepUaoB, HCHOOIB3YEMBIX A
TIPOU3BO/ICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB B CHCTEM, B IIPOM3BOJICTBO

WmxeHepHOEe  CONPOBOXEHHE  INPOBEAECHHS  HCHBITAaHUS  00pa3loB
HCMETAUIHICCKUX KOMHNO3HIHOHHBIX MATCpHAJIOB, HCIIOJIL3YEMBIX I
MPOU3BOACTBA PAKCTHO-KOCMHUYCCKHX KOMILIEKCOB H CHCTEM, IONYYCHHBIX

AHaIM3 MOMYYEHHBIX Pe3y/IbTaTOB HCIBITAaHHI Npy mpenapamyu cOOpovHOM
eMUMHANGE ¢ OhOpMIIEHHEM aKTOB NpPOBEACHHWS IpeNapanud B 0ONacTH
NPOH3BOACTBAa COOPOYHBIX EAMHHL PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

KouTpone cobmonmeHus ycTaHOBIEHHBIX TpeGoBaHMiI OXpaHBI Tpyda H
moXapHOW  0Oe30macHOCTH  TpH  NPOM3BOACTBE  HEMETAILTHYECKHX
KOMIIO3UIMOHHBIX MATEPHAJIOB, HCIONB3YEMBIX IS MPOH3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

KorTpoms cobmonenus TpeGOBaHMN XpaHEHHS HCXOAHBIX CHIpbS H
MaTepHaloB, TOTOBOH MPOAYKIMH, 3arOTOBOK, OCHACTKA B OO0JacTH
IPOU3BOJICTBA PAKETHO-KOCMHUIECKHX KOMILIEKCOB H CHCTEM

KoHTpONE COOTBETCTBHSI KOMIUICKTALIMM TEXHOJOTHYECKHX —IIPOIECCOB
TpeGOBAHHAM HOPMATHBHO-TEXHUYECKOH H KOHCTPYKTOPCKOH HOKYMEHTAIIMA
B 00J1aCTH IPOM3BOJICTBA PAKETHO-KOCMUYECKHUX KOMILIEKCOB H CHCTEM

KoHTpoab TEXHOJIOrHYeCKO# OCHAILIEHHOCTH M SPrOHOMHKH paboumx MecT B

KonTtpons ycrpaneHds 3amMeuaHuil NpeIbIayIIAX IPOBEPOK TEXHOIOTHIECKOH
JUCTIAIUTAHEI B O0JIaCTH IPOU3BOACTBA PAKETHO-KOCMHYECKUX KOMIUIEKCOB U
CHCTEM

Brimaya cnenuaimM3sMpOBaHHBIX — NPEMIOXKEHHH UIS  KOPPEKTHPOBKH
HOPMATHBHO-TEXHHYECKOH W  TEXHOJIOTHYECKOH JOKyMeHTanuu (mpu
HeoOXomuMOCTH) B oONacTH  NPOHM3BOACTBA  PAKETHO-KOCMHYECKHX
KOMILJICKCOB ¥ CHCTEM

Heobxomumbie yMeHES

KonTpomupoBaTh KOpPpPEKTHOCTH 0TOOpa mpo0 HpH BXOJHOM KOHTpOJE B

KoHTpoiupoBaTh HpaBHIBHOCTL H3TOTOBNEHHS OOpaslioB M COOTBETCTBHE
NPOBEACHH  HWCOBITAHMH IpH  BXOJHOM  KOHTpoJie  TpeCOBaHHAM
TEXHOJIOTHYECKOH JOKyMEHTauuH B oOOJNacTH TPOM3BOACTBA DPAKETHO-
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npenapanui  cOOpOYHOM eNUHHMLBI B 00NAaCTM MPOU3BOACTBA PAKETHO-
KOCMHYCCKHX KOMILICKCOB H CUCTEM

Crarucrudecku 06pabaThiBaTh NOJy4eHHble NaHHBIE HCHBITAHUHE 06pasIoB
IpH TPOBEACHHM BXOAHOTO KOHTPOJIA B 00JacTH HMPOM3BOJACTBA PaKETHO-
| KOCMMYECKAX KOMILJIEKCOB H CHCTEM .
AHanmm3upOBaTh NONYYCHHBIE Pe3yNbTaThl HCNBITAHHH MpPH Ipenapamnuu
Jetaeii w CcOOpPOUHBIX €IUHMI] B OONACTH NPOM3BOJCTBA PAKETHO-

KOCMHAYCCKHX KOMILICKCOB H CHCTEM

@opmynupoBaTh  TpeOOBaHHSA  €OWHOM  CHCTEMBl  TEXHONOTHICCKOH
JOKYMEHTAILIMA H CHHHON CHCTEMBI KOHCTPYKTOPCKOH NOKYMEHTAOMH IpH
paspaboTKe KOMILIEKTa MNOKYMCHTAIMM TEXHOJOTHYECKOro Ipomecca B
ob1acTH MPOM3BOACTBA PAKETHO-KOCMHIECKIX KOMILICKCOB M CHCTEM

HeobxomuMmele 3Hanus

Tpeﬁonamm CHCUHAIM3UPOBAHHBIX METOJHK, CTaHZapToOB B obnactu
MaTCPHAJIOBCACHUS B paKCTHO-KOCMH‘ICCKOH NIPpOMBIIUICHHOCTH

HOpMaTI/IBHO-TeXHI/I'lCCKaSI JAOKyMCHTanus B paKeTHO-KOCMH'—IeCKOﬁ
INPOMBINIUICHHOCTH Ha HCMCTANIMICCKAC KOMIIOZHIIMOHHBIC MaTCpHAIbI,
HCIIOJIB3YEMBIC JUUIA IIPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUIEKCOB H
CHACTEM

YpoBeHb (H3AKO-XHMHYECKHX, (PHU3MKO-MEXaHHUYECKUX, TEIUIOMHU3UIECKUX,
aJre3MOHHBIX  XApPaKTEPHUCTHK  HEMETAUIMYECKAX  KOMIIO3HIIMOHHBIX
MaTEpHATIOB, HUCMOJB3YEMBIX JUIS MPOM3BOACTBA PAKETHO-KOCMHYECKHMX
| KOMILICKCOB U CUCTEM e e e

Texnonoruaeckue HHC'I‘pyKHIHI Ha TOPOBCACHUC BXOI[HOI‘O KOHTPOJIA B
obnactu NPOU3BO/ICTBA PAKETHO-KOCMHYICCKAX KOMILICKCOB H CUCTEM

Meromnka oTbopa mpo6 HEMETAUIMYECKHX KOMIO3HIUOHHBIX MATEPHANOB,
HACHOJB3YEMBIX IS MPOW3BOACTBA PAKETHO-KOCMHYECKMX KOMILUICKCOB H
CHCTEM

Meroanka M3rOTOBNIEHHS CHEHHAIM3HPOBAHHBIX 00Pa3IOB-IEMOHCTPATOPOB
HEMETAUIMIECKAX KOMIIO3HIMOHHBIX MATEPHAJIOB, HCIONb3YEMBIX IS
HPOM3BOMCTBA PAKETHO-KOCMUYECKHX KOMILIEKCOB H CHCTEM

MeToavka HCHBITAHMIA HECTaHIAPTHBIX 06p331.IOB Hemeramnmecmx
KOMITO3UIIHOHHBIX MaT€PHAJIOB, HCIIOJB3YCMBIX JUIA NMPOU3BOACTBA PAKCTHO-
KOCMHYCCKHX KOMILUIEKCOB H CHCTEM

Kommiekr noxymen’raunn TEXHOJIOTHYCCKOTr0  Ipomnecca B obnactu

JIOKyMeHTaIMs [0 CTAHIAPTH3aUMM B OGIACTH NPOHM3BOLCTBA PAKETHO-
KOCMHMYECKHX KOMILTEKCOB U CHCTEM

EZ[PIHaSI CHCTEMA TEXHOJOTHUECKOit JAOKYMCHTAIIUH B obnactu IIPOU3BOJCTBA

EfuHas crcTeMa KOHCTPYKTOPCKOM JOKYMEHTALMH B OGACTH MPOH3BOJCTBA

PAKCTHO-KOCMHYCCKHUX KOMIIICKCOB M CHCTEM

Hopwms! noxapHo# 6e3omacHOCTH

TpeGoBaHus oXpaHH Tpya

Hopwms! oxpaHbI OKpy>Karomieit cpesib

Jlpyrue XapakTepHCTHKH
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3.7.6. TpynoBas pynKknus

O6ecneueHne BHICOKOTO YPOBHA
BBIIOJIHEHUSA JTaGOPATOPHBIX XHMHYECKHX
HCHBITaHUH MaTepHaioB, 00paGoTKh

PE3yIBTATOR, HCHONB30BAHKA IPUOOPOB, VpoBens
HaumenoBaHue PEeaKTHBOB H MaTepHaJIOB NpH onpeneneHun | Kox | G/06.6 | (nomyposens) 6
XapaKTepHCTHK HEMETAUIHYECKUX KBaMbuKa

KOMIIO3UITHOHHBIX MaTCPHAJIOB,
HCHONB3YEMBIX IJIA MMPOU3BOJCTBA PAKCTHO-
KOCMHYICCKHX KOMILICKCOB H CHCTEM

IIpoucxoxxaeHue TpyAOBOLL Opurmman X 3anMCTBOBaHO U3
PyHxumn OpHI'MHAJIA
Kon PeructpanmoHHbii
OpHIHHAJNA HOMEp
npodecCHOHATBHOTO
CTaHAapTa
TpyznoBsie aelicTBus HmxenepHoe COMPOBOX/IEHHE NPOBEACHAA (PH3NKO-XHMHUIECKAX aHAIH30B Ha
COOTBETCTBHE KAa9ECTBA MATEPHAIOB ACHCTBYIOIIMM CTaHAAPTaM B PAKETHO-
KOCMHYECKOH IIPOMBIILUICHHOCTH, TEXHUYECKUM YCIIOBHSAM H

CICNMANM3APOBAHHON  TEXHOJOTHIECKOH JOKYMEHTAaUHH B  o0JacTu
IIPOH3BOACTBA PAKETHO-KOCMHYIECKUX KOMILIIEKCOB H CHCTEM

Kontpoms cocrosHust naboparopHoro o6GopyaoBaHus u paboumx Mect
COTPYIHHUKOB J1abOpaTopHu, UX COOTBETCTBUS TpeOOBaHUAM OXpaHH Tpyda U
6e30macHOCTH B 0671aCTH NPOU3BOJCTBA PaKETHO-KOCMHYECKHAX KOMILIEKCOB
U CHCTEM

Omnpenenenne UCIBITATENIEHOTO 000PYIOBaHS, HCIOMHUTENEH HCBITAHUS U
OOBEKTOB HCHIBITAHHA B COOTBETCTBHH C HOPMATHBHO-TEXHHYECKOMH
JOKyMEHTalMell B PaKETHO-KOCMMYECKOH IPOMBIIUICHHOCTH B 00JAcTH
IIPOM3BOJCTBA PAKETHO-KOCMHYECKUX KOMIIJIEKCOB M CHCTEM

Pa3paborka u BHenpeHMe B IIPOM3BOJACTBO HHHOBALMOHHBIX METOIOB
1ab0opaTOpHOro KOHTPOJIS KOMIIO3MIIMOHHBIX MAaTepHAJIOB C 3a/laHHBIMA
CBOMCTBAMH B IIEPHOL OCBOEHHS B OOJAacTH IPOM3BOJCTBA PAKETHO-
KOCMHYECKUX KOMILIEKCOB U CUCTEM

Opranu3anus ydeTa MCHOBITAHHNM ¥ CTaTHCTHYECKOrO  odopMIeHHS
TPOTOKOJIOB aHANK30B HEMETAUIMYCCKUX KOMIIO3HIIMOHHBIX MATEPHAJIOB,
HCTONB3YEMBIX [UIS IIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

Konrpons Haz c6opkoit M ycTaHOBKOH JIaGOpaTOPHOTO O0OPYNOBAHUS IUIA
NPOBENCHMSA HECTAHJAPTHHIX AHAIM30B M HCHBITAHHMH HEMETAIIMYECKUX
KOMITO3NLIHOHHBIX MAaTepHalOB M BEIIECTB (KOMIIOHEHTOB), HCIONB3YEMBIX
JUIsl IPOU3BOJICTBA PAKETHO-KOCMHUYECKHX KOMIUIEKCOB H CHCTEM

Heobxomumere ymenus | PaspaGaTeiBaTs METOAMKA M MHCTPYKIHH IIO TEKYyIIEMY JaGopaTOpHOMY
KOHTPOJIO B OONAcCTH HpPOM3BOICTBA PAKETHO-KOCMHYECKUX KOMILIEKCOB M
cucrem —
PykoBomute paboraMmm Ha cymecTBylome#d nabopatopHOii  Gase
aHANMHU3HPOBATh AJEKBAaTHOCTh M3MEPEHMH XapaKTEPHCTHK HEMETALTHYECKHX
KOMITO3UIIMOHHBIX MaTepPHAJIOB, HCMONB3YEMBIX Ui MPOU3BOJCTBA PAKETHO-

INonbupars addexTuBHBIE MeTOAMKH  MabOPATOPHBIX  HCCEAOBAHHIA
HEMETA/UTHIECKHX KOMIQO3MIIHOHHBIX MAaTEpHAJIOB, HCHOJB3YEMBIX s
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TPOU3BOACTBA PAKCTHO-KOCMHIECKUX KOMIUIEKCOB M CHCTEM, B COOTBETCTBHHU
C TIOCTABJICHHOM 3a/1adei

OdopMaars paGouyro AOKyMEHTALHIO, OTYETEHl ¥ IIPOTOKOJMEI UCIIBITAHMH MO
pe3ynbTaTaM MPOBEICHHBIX HCCIENOBaHMUI B 00IaCTH IIPOU3BOACTBA PAaKETHO-

KOCMHYCCKUX KOMILICKCOB H CHCTEM

HpOBOI[I/ITB HCTIBITaHNuA 110 JUPCKTUBHO 3aJaHHEIM MCETOOHKAM,
06pa6aTLmaT1, ¥ aHAIM3UPOBATh PE3YJIbTAThI, B TOM YHCIIC CTATUCTUYCCKUMU
METONaMH B 00JIacTH IIpOU3BOACTBA PAKETHO-KOCMHYECKUX KOMIUICKCOB H
CHUCTEM

anmnapaTypsl Ha HEpHOINYECKYIO TIOBEPKY

Cobuparh ¥ ycraHaBIMBaTh JIabopaTopHOE 00OpYNOBaHHE IJIS NPOBEACHHS
Pa3NMYHEIX AHAIM30B W HCIBITAHWM HEMETAUIMYECKUX KOMITO3HI[HOHHBIX
MaTepUaIoB U BEIICCTB (KOMIIOHEHTOR), MCIONB3YEMBIX M IIPOH3BOJACTBA
PaKeTHO-KOCMHYESCKHX KOMIUIEKCOB M CHCTEM

Heo6xoaumeie 3HaHKS

TpeGoBauMa CIEUMATM3UPOBAHHBIX METOOWK, CTaHZApTOB B 0OJACTH
MATEpHAJIOBEAEHHS B PAKETHO-KOCMHYECKON POMBILUICHHOCTH

DUBAKO-XUMHYECKHE XapaKTCPUCTHKU HEMCTAIUIHYECKHUX KOMIIOZHIIUOHHBIX
MATCPHAIOB, HMCIOJB3YCMBIX MJIA IIPOU3BOACTBA PAKCTHO-KOCMHYCCKUX
KOMIIJICKCOB H CHCTEM

VeTpoiicTBO, mpasHia 3KCIUTYyaTaliyd M XapaKTePHCTHKH HCIBITATENIHHOIO
o0opyaoBanus 1aGopatopHy B 06I1aCTH IPOM3BOACTBA PAKETHO-KOCMUIECKUX
KOMIIIEKCOB U CHCTEM

MeTo 151 HCCIIENOBAHHMN CTPYKTYPHI H CBOUCTB CHIPBS, HCXOIHBIX MAaTepHAJIOB
M HEMETAUIAYECKUX KOMIOZULHOHHEIX MATEPHAIOB, HMCIOIB3YEMBIX JUIst
IPOU3BOJICTBA PAKETHO-KOCMHYECKAX KOMILIEKCOB M CHCTEM

Paapema.romaﬂ CIOCOOHOCTH COBPEMCHHBIX METOAOB  HCCIICAOBaHMH
XUMHYCCKHX, Q)H3HKO-XI/IMI/I'-ICCKHX, MEXaHHIECKHX CBOHCTB MaTc¢pHalioB,
UCNOJb3YEMBIX IJId IPOU3BOACTBA PAKCTHO-KOCMHYECCKHX KOMIUICKCOB H
CHCTCM

OpFaHI/I‘IeCKa}I, AHATUTHYCCKAA H (IDI/BPI‘ICCKSJI XAMHUSA Ha
MEKIUCUHAIUIMHADHOM  YPOBHE JUId IMPOM3BOACTBA PAKETHO-KOCMHYECKHX
KOMIIJICKCOB 1 CHCTEM

Metonsl crarucTEdeckodi o6paboTKH pe3ylbTaTOB MCHBITaHHIH B o6iacTH

TpeboBaHMss  OXpaHel  TpyAa, NPOMBIIUICHHOH  6e30macHOCTH H
3NEKTPOGE30MacHOCTH B OONACTH TPOM3BOICTBA PAKETHO-KOCMHYECKHX
KOMIUIEKCOB U CHCTEM

Jpyrue xapakTepaCTHKH

3.8. O600mennas TpyaoBas GpyHKIHS

Opranmzanus HayIHO-IKCIIEpPHMEHTABHBIX
HCCIIE0BaHHH IIPUMEHAEMBIX
HEMETAIUTMIECKUX KOMIIO3HIIHOHHBIX
MAaTepraIOB, UCMONB3YEMBIX JUIL
HauMeHoOBaHHe | HPOHM3BOJCTBA PAKETHO-KOCMHIECKUX Kon
KOMILTEKCOB M CHCTEM, JIJIs BEIOOpa
TIepCNEKTHBHBIX KOMIIOHCHTOB M MaTE€pPHANOB
M3 HHX C LCJIBIO BHEAPCHUS UX B
TPOU3BOACTBO

H VpoBeHs 7
KpanuduKanuH
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F

TIponcxoxneHue :
06o6menHol TpynoBOIH | Opuraran X SanMCTBOBAKO 13 :
i OpurdHanIa j
byHKIIH | ! |
Kon PerucrpanmoHHbIH
opurvHana HOMED
npodeccHoHATEHOTO
cTaHAapTa
Bo3smoxHsIe Unxenep—wuccnenopatens I kateropun
HauMECHOBaHUS Wmxenep 1 xareropuu
JIOJDKHOCTEH, Benyumii unxeHep
mpodeccuit HagansHuk rpymmst

Hagansauk Gtopo

Hauanpuauk cexTopa

Mnapmuit HaydHBIH COTPYHUK
Hayunsrit coTpygauk

Tpeboranus x
06pa30BaHHIO 1
oGyJeHHIo

Bricimee o6pa3oBaHHe — MArHCTPATypa WIH CIICHATATET

W

Bricinee 06pazoBaHue — MarHCTpaTypa Wi crienuannTtet (HenpoduisHoe) 0
JOTIOJIHUTENBHOE IIpodeccHOHaNbHOE 00pa30oBaHUE B 0ONIACTH MPUKIATHOH
XHMHH

TpeboBaHus K OIBITY
TIpaKTHYeCcKo# paboTh

Jlns momxHocTe# ¢ Kareropueii - He MeHee JIBYX JIET B JIOJDKHOCTH ¢ Gosee
HHU3KOH (IpeIecTBYIOMEH) kaTeropuci

Jnsa Begymero nrxeHepa, Mila/iiero HaygHOTo COTPYIHHKA - He MEeHee TpexX
JIeT B 00IaCTH NPHKJIATHON XUMHHU ¥ MalTHHOCTPOCHHS

JU1s1 HauapHUKa IPYIIIsI, HadyalbHuKa 610po, HadaJbHHKA CEKTOpa, HAYYHOro
COTPYIHHKA - HE MEHee S JIET B 06/1aCTH MPHKIaJHON XHMHAH H
MaITHHOCTPOCHHS

Ocobrle ycnoBus
Jomycka K pabote

Jluna ve Monoxe 18 ner

TIpoxoxneHue 06A3aTeNBHBIX MpeBaPUTEIBHbIX (IIPY IOCTYIUICHUH Ha
paboTy) ¥ NepUOINIECKUX METUIIMHCKHAX OCMOTPOB (06ciemoBanuit), a TaroKe
BHEOYEPEIHBIX MEJUIIHHCKHX OCMOTPOB (00Ce0BaHU) B OPSAKE,
YCTaHOBJICHHOM 3aKOHOZAATENIBCTBOM Poccriickoit @enepanmn

IIpoxoxnenue obydeHHs, CTRKUPOBKH, HHCTPYKTaXa M0 OXpaHe TPyAa Ha
pabodeM MecTe, B MPOBEPKH 3HaHUS TPeOGOBaHMI OXpaHHI TPY/Ia C
odopMeHHEM JOMYCKa K CAMOCTOSATENBHOM paboTe, NPOXOXKICHHE 00yIeHHS
OKa3aHHUIO IIEPBOi IIOMOIIM ITOCTPAJABIIHM

TIpoxoxeHHE NTPOTUBOIOKAPHOTO HHCTPYKTAXA

IMpoxoxnenue HHCTpYKTaxa Ha I rpymimy Jomycka Ho 31eKTpoOe30IacHOCTH
Bo3MoXXHEI OrpaHHUeHNs, CBA3aHHbIE ¢ popMOii Tomycka K HEpopManun,
COCTaBJISIOIEH TOCYAAPCTBEHHYIO TallHY

Jpyrue

XapaKTCPUCTHKH

PexoMeHyeTcs ZOTIONHUTENBHOE NpodeccCHOHANEHOE 00pa3oBaHACE —
IpOrpaMMBl IIOBAIMICHHS KBaTH(GHKAHE HE PEXE OAHOTO pasa B TPH rofa
Pexomennyercs BafieHHe OXHIM HIM HECKOJIBKAMH HHOCTPAaHHBIMH S3BIKAMH
Ha YPOBHE UTEHHS TEXHUIECKOH TUTEpaTyphl

Jl14 HayqHOTO COTPYAHMKA, MJIA/ILIET0 HAYIHOTO COTPYHHKA PEKOMEHyETCA
HaIM4He YYCHOH CTEIEHU

JI11 HayIHOTO COTPYAHMKA PEKOMEHIYSTCS HANTMUNE HAYYHBIX TPY/JOB HIIH
aBTOPCKHX CBUIETENLCTB HA H300pETeHHUS
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JlonorHATeIBHBIC XapaKTEPHCTUKH

Haumenosanne Kon HanmeHoBanme 6a30B0# Ipynb, JODKHOCTH
JOKYMEHTa (mpodeccun) uiH CENHATBHOCTH
OK3 1223 PyxoBoaurenu noapasneneHuii mo HayYHBIM
HCCIIE/IOBAHHSIM M Pa3pabOTKaM
2113 XHMUKH
EKC - Hmxenep
- Wmxenep-nabopant
- Bepymwmii wikesep -
- Mranmuii HayqHBIH COTPYTHHK
- Hay4Hb1# cOTpYAHHK
OKIIOATP 22446 Hmxenep
22488 Hmxenep-uccie10BaTenb
24376 Hayunsrii coTpyaHuK (B 0651aCTH XMMHUH) N
24906 HauanpHuK cexTopa (HayYHO-TEXHAYESCKOTO Pa3BHTHSA)
44490 Hauansauk rpynmnsi (61opo), 1aboparopuu B cocTaBe
KOHCTPYKTOPCKOTO, TEXHOJIOTHYECKOT0, PacueTHOTO,
v IKCHEPUMCHTATEHOIO M JIPYTHX OCHOBHLIX OTACNOB
1.04.04.02 Xumus, QU3NKA K MEXaHUKa MaTepHaloB
1.04.05.01 OynramMeHTaNbHAS ¥ IPUKIIaTHAS XUMHS
2.22.04.01 MatepraoBeieHHE B TEXHOJIOTHH MaTEPHAIIOB
OKCBHK" 05 02 08 TeXHONOTHs MalTHHOCTPOSHHUS
0516 00 Merayprusi 1 MAaTEpUAIOBS/ICHHE L
0516 09 MarepuranosezicHue (10 OTPacisiM)
051700 XuMuueckas TEXHOIOTHS
0517 06 TexHounorus u nepepaboTKa NOJMMEPOB H KOMIIO3HTOB

3.8.1. TpynoBas ¢pynxuus

®opMHpOBaHHE TEXHAIECKUX 3aJaHUN HA
MPOBEACHHE HAYYHO-HUCCIIENOBATEIBCKHX,
ONBITHO-KOHCTPYKTOPCKHX U
CIeNUaTH3UPOBAHHEIX paboT MO
HCCIIEIOBAHUIO TEXHHIECKHX 1apaMETPOB, i Vposers
HanMenoBaHue BBIGOPY M OTpabOTKe MEPCIEKTHBHBIX Kon | H/01.7 | (nomypoens) 7
HEMETANIHYCCKAX KOMIIO3HITHOHHBIX ! KBanupuKaHH
MaTepUaAIOB, HCIIONB3YEMBIX JIS
MPOU3BOJICTBA PAKETHO-KOCMHICCKHX
KOMILIIEKCOB H CHCTEM, C IEJIbI0 BHEAPECHUS
| MX B IPOH3BOZICTBO _ I »
gg:mmeﬂne TpyJAOBOH Opurmman X z;u;;;:;:ano 3
Kon PerucTpanoHHbIH
OpHruHajga HOMED
nipohecCHOHATBHOTO
CTaHzapTa
Tpynossie neiicTrus dopmupoBaHUE HAYIHO-TEXHAIECKOT0 0OOCHOBAaHHS Ha IPOBEICHHE HAYYHO-

HCCIIEI0BATENILCKOM WM  OIBITHO-KOHCTPYKTOPCKO# paboTel B oOnmacTu
IIPOM3BOACTBA PAKCTHO-KOCMHUYCCKUX KOMILJIEKCOB ¥ CUCTEM
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IMoctaHoBKka 3aaddl Ui TOHWCKA M CHCTEMATH3allMd NEpEIOBOrO HAy4dHO-
TEXHAYECKOTO OINBITa MO TeMe (opMHpyeMol Hay4HO-HCCIIEAOBATENbCKOR
HIA ONBITHO-KOHCTPYKTOPCKOH paboThl B 001acTH NMpOW3BOACTBA PAKETHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM

OnpeneneHne METOJIONOTHA TPOBEACHUS HAY9HO-HCCIEAOBATEILCKON HITH
OIIBITHO-KOHCTPYKTOPCKO#M  pabOTBI [0  MCCIICNOBAaHUIO  TEXHHYECKHX
napaMeTpoB, pa3paboTka IUiaHa, MPOTrpaMMBI HcciefoBaHus (oTpaboTku) B
00JIaCTH IPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB B CHCTEM
KoopauampoBanue paboT HCHONMHUTENEH B paMKaX HWHBECTHIHOHHOTO
OpPOEKTa ¢ aHAM30M H ONPEHCNCHHeM NpoOiieMHbIX (Y3KHX) MECT B
OpOH3BOACTBE,  CBA3AHHEIX €  HENOCTaTKaMH  HEMETAUIHIECKAX
KOMIO3HUIMOHHBIX MATEPHANOB WM TEXHOJIOTHH WX WCIOJIbL30BaHAS B
00IIaCTH POM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM
BBIIONHCHAE PAacdeTOB SKOHOMHICCKOH 3(P(EKTHBHOCTH OT BHEJPCHHA
dopMupyeMOii HAyIHO-HCCIICOBATCIHCKOH HIIM ONBITHO-KOHCTPYKTOPCKOI
paboTel B 001acTH MPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB H
'CHCTEM

Heo0xomuMble ymMmeHHS )IaBaTL OIICHKY 3(1)(1)eKTHBHocm nponsnoncmeﬂnmx npouecco13 npn
MPOM3BOACTBE MNPOAYKIIHA W3 HEMETAUIMIECKHX  KOMIO3HIMOHHBIX
MarepuaioB, HCIOJB3YEMBIX JUIS IPOU3BOACTBA PAKETHO-KOCMHYECKHX
KOMILITEKCOB ¥ CHCTEM

PazpabareiBaTh TUIAaHBI NEPCHEKTHBHOTO Pa3BHTHSA HHCTPYMEHTAJIBHO-
nabopaTopHoii 6a3sl Ui OBHINICHHS JOCTOBEPHOCTH MOKa3aTenei
OcymIecTBIATE METOAUIECKOE PYKOBOJICTBO PH OOPMIIEHHH U COCTAaBICHHH
MPOrpaMM HcClieoBaHUil (0TpabOTKH) MpH IUITAHHPOBAaHUU paboT B oOlacTh

| OGOpMIATE JOKYMEHTALMIO HA HHBECTHLHOHHBIA MPOEKT B 'COOTBETCTBHH C
HOPMATHBHO-TEXHHYECKOM JOKYMeHTanuelf B 00jJacTH  IpOHM3BOACTBA
PaKETHO-KOCMHYIECKUX KOMILIEKCOB M CHCTEM

[TpoH3BOAKTH TEXHAKO-9KOHOMHIECKHH pacdeT pa3padaTsBaeéMOro IIpPOeKTa B
00J1acTH NPOU3BOJICTBA PAKETHO-KOCMHUIECKAX KOMILICKCOB H CHCTEM
IlpumeHdTh COBpEMEHHBIC TOAXOABI HCCIENOBaHHS MAaTepUAOB H
KOMIIOHEHTOB, METOABl HCCIENOBAHHH (H3UKO-XUMHYECKUX, (H3HUKO-
MEXaHWIECKHX M TEINIO(PH3UIECKIX XapaKTEPHCTHK B 00JIACTU MIPOU3BOACTBRA
PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

KoopmunupoBare paboTy HCOONMHHTENCH, HAXOAUTh U  IPHUMEHSITh
yIpaBiIeHYECKUE pemelmﬂ IpU pacupeAeNeHdd Tpyda B oOiacTh

CucremaruzupoBath ¥ 0000mIaTh HH(I)OpMaJIHIO IO  BO3MOXXHOCTH
WCIIOJIF30BAHAS PECYpPCOB OpraHu3anud B JuBepcHUKaiyu B oOixacta
IIPOA3BOZACTBA PAKETHO-KOCMIYECKHX KOMILIEKCOB H CHCTEM

PykoBoguTh BHEIpeHHEM HOBOTO 11abOpaTOpHOTO OOOPYIOBAHHS C IEIBIO
MaKCAMAITGHOH MHHHMHM3AUA pPYyYHOTO TPYAA H XHMHYECKHX METONOB
aHaJM3a MaTepHANIOB, WCIONB3YEMBIX IS TPOU3BOJACTBA  PAKETHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM

PazpabareiBaTe  MaTpunbsl  IUIAHHPOBAaHMA  pPa3iMYHBIX  BapHaHTOB
HCCIIeIoBaHUM B 001aCTH MPOM3BOACTBA PAaKETHO-KOCMHUIECKUX KOMILIEKCOB
H CHCTEM

PykoBomMTh IPOBECHHEM HCCIENOBaHUH K NPOH3BOAUTH CTATHCTHIECKYIO
00paboTKy pe3yibTaToB ¢ BHIOOPOM ONTHMAJIBHOTO BapHaHTa B 00JIaCTH

BI:IS!BJISITL Koppymmom{me pPICKPI Pl onpe,uensn'b OYTH HX MHHI/IMI/BaI.[I/H/I B
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BHeApaTe Mephl IO NPENOTBPAICHAI0 KOPPYIIHH B 00NacTH IPOU3BOACTBA
PaKeTHO-KOCMHYECKHX KOMILTIEKCOB M CHCTEM

HeoGxoauMeie 3HaHKs

TpeboBaHus cCHEMUAIN3MPOBAHHBIX METONWK, CTaHAApTOB B 00J7acTH
MaTepHaIOBEICHHS B PAKETHO-KOCMH Ol IPOMBIIIIEHHOCTH

CocTosIHHE OTECYECTBCHHOM MPOM3BOJCTBEHHOM 0asbl CHIPbs H MaTepUANIOB,
HCIIONB3YEMBIX UL TIPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

JocTHXUMBIH ~ YpOBeHb  (HM3HKO-XMUMHYECKHX, (H3HKO-MEXaHHIECKHUX,
TeIIOQH3NIECKUX,  AJTe3HOHHBIX  XapaKkTEPUCTHK  HEMETAJIHYECKHX
KOMITO3UIIHOHHBIX MaTePHaIOB, MCIOIB3YEMbIX IS IPOM3BOACTBA PAKETHO-
KOCMHYECKHUX KOMIIJIICKCOB U CUCTEM

CoBpeMeHHBIE TEXHOJNOTMM H AaKTyaIbHEIE MPOOJIEMBl IEPEBOOPYKEHUS
IpPOM3BOACTBA NPOAYKUHM M3 HEMETAUIMYECKAX  KOMIIO3HITMOHHBIX
MaTepuaioB, HCHONB3YEMBIX [Jis TIPOHM3BOACTBA PAKETHO-KOCMHYECKHX
KOMIIJIEKCOB U CHCTEM, COBPEMEHHOE 000pyI0BaHHE

HOpMaTHBHO-TeXHPI‘IeCKaX JOKYMCHTallUA, MCETOAWYICCKHE MaTCpUajibl B
00JacTH HEMETAUIMIECKUX KOMIIO3MIIAOHHBIX MaTCpHAIOB, HCIIOJIB3YCMBIX
JJisl TIPOU3BOACTBA PAKCTHO-KOCMHYECCKHUX KOMILIEKCOB 1 CUCTEM

BrnusiHue (axTOpoB KOCMHYECKOrO IPOCTPAHCTBA (BaKyyMa, TEMIIEPaTyphl,
aTOMapHOTO KHCIIOpOJa, HOHM3HPYIOIIMX H3TydYeHWil) Ha CBOHCTBa
HEMETAUIMYECKUX ~ KOMNO3HLMOHHBIX  MarepHalioB M IIOKPBITHH,
HCIIOJIB3YEMBIX JUIS IIPOM3BOJACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

TpeGoBaHHS  AHTHKOPPYNIIIHOHHOTO  3aKOHOJATeNIbcTBa  Poccmiickoii
Oenepantui U OTBEICTBEHHOCTh 33  COBEPIICHHE  KOPPYNIHOHHBIX
NMpaBOHApYMICHHH B  OONAacTH IPOW3BOACTBA  PAaKETHO-KOCMHYECKHX
KOMIIICKCOB H CHCTEM

OCHOBHBIE MEPHI 1O TIPEYIPEKACHAIO KOPPYNIMH B OPraHA3alUH B 00IacTH
TPOH3BO/ICTBA PAKETHO-KOCMHICCKHX KOMIIEKCOB H CHCTEM

3.8.2. TpynoBasn pynxmms

KOMIIO3HIIMOHHBIX MaTEPHAJIOB, VposeHs
HanmeHoBauue HCTIONB3yEMBIX JUIS IPOM3BOICTBA pakeTHO- | Kom | H/02.7 (nomypoBeHs) 7
KOCMHYECKHX KOMIUIEKCOB M CHCTEM, B TOM ! ksanuduxammn

PazpaboTka mIaHOB B METOJHYECKHX
CIIeHATTH3APOBAHHBIX IPOTrPaMM
NPOBEACHUS HAYTHO-3KCIICPUMCHTAJIIBHBIX
HCCIICIOBaHMH HEMETATHYESCKHX

YHCJIE OpraHu3anuys INIAHHPOBaHUS U
IPOBEACHHAA pa60T 0 AMIIOPTO3AMEIICHUIO
KOMIIOHECHTOB, MOJIYIPOAYKTOB H

MaT€praIoB
Iponcxoxaenue TpynoBOi Opurmsan X 3aMMCTBOBaHO H3
yHxIHH OpHIryHajia
Kon PeructpanyoHHbIi
OpHTHHAJA HoMep
nipoeccHOHANBHOTO

CTaHjapTa
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TpynoBele neiicTBUA

IlocranoBka memeli W  3agad IpH  IPOBEACHHHM  HCCIICAOBAHHIM
HEMETAJUIMYECKUX KOMIIO3HIMOHHBIX MAaTepHATOB, MCIONB3YEMBIX JUIA
IPOU3BOJCTBA PAKETHO-KOCMHUYECKHX KOMIIJIEKCOB B CUCTEM

W3ydenue ©  aHamW3  HUCXOOHBIX JAHHBIX O  HEMETAUIMYECKHX
KOMITO3UIIMOHHBIX MaTepHajax, UCIONIB3YEMBIX U IPOU3BOACTBA PAKETHO-
KOCMHUYECKUX KOMIUIEKCOB U CHCTEM, M HAYYHO-TCXHHYECKON HWHGOpManuu
10 TEME UCCIIEIOBAHUS

IIpoBeneHue anami3a CymeCTBYIOUMX POOJIEM MPOBOIUMBIX HCCIICIOBAHUH,
IDTAHOB B METOJHUYCCKHX nporpaMM C IICJIBKD BO3MOXHOI'O HpI/IMeHeHI/ISI
HEMETAUIMYECKAX KOMIIO3HIIMOHHEIX MAaTEpUATIOB, HCIONB3YEMBIX IS
MIPOU3BOACTBA PAKETHO-KOCMHUYECKUX KOMIUIEKCOB M CHCTEM, IJIs PEHICHUSA
MOCTABJICHHBIX LIENCH U 3a7a4

PazpaGotka ©  odopmiieHHE  KOMIUIEKCHOH  MpOTrpaMMBI  HAay4YHO-
9KCIIEPUMEHTAIGHBIX HCCIEMOBAHUNA HEMETAUIMYECKHX KOMIIO3HUIIMOHHBIX
MaTepHAIOB, MCIONB3YEMBIX I8 IPOU3BOACTBA PAaKETHO-KOCMHYECKUX
KOMIUIEKCOB M CHCTEM, B TOM WYHCIE B paMKaX HMIIOPTO3aMeHICHHUS

[ImapupoBanne W  peanu3amsd  HCCIEJOBaHHNH  HEMETANIMIECKHX
KOMIIO3HIMOHHEIX MAaT€PHAJIIOB, HCIIONB3YEMBIX JUI IPOM3BOACTBA PAKETHO-
KOCMHYECKHUX KOMILIEKCOB M CHCTEM, B pPaMKax pa3paboTaHHOH IporpaMMBbl

Teopetnueckoe 06OOIIEHHE PpE3YIBTATOB  HAYYHO-SKCIEPHMEHTATBHBIX
HCCIIeIOBaHUEH HEMETATHYECKHUX KOMIIO3UI[MOHHBIX MaTepHAJIOB,
HCMONB3YEMBIX IS IIPOM3BOJICTBA PAKETHO-KOCMHUYECKHX KOMIUIEKCOB H
CHCTEM, C O(QOPMJIEHHEM HTOTOBBIX OTYETOB, 3AKIOYCHHM, PEIICHHH II0
BHEIPEHHI0O  HEMCTALIMYCCKHX  KOMIIO3WIMOHHBIX  MATCPHAJIOB B
POH B0 B0 e e e e s e e e e

PaspaboTka rman—rpa(bmca BHenpeHm B npouznoz[cmo HEMETAUTHYECKHX
KOMIO3HIIMOHHBIX MaTEpHANIOB, HCIOJIB3YEMBIX AJIA IPOU3BOACTBA PAKETHO-
KOCMHYECKHX KOMIUIEKCOB MW CHCTEM, M KOHTPOJIb COOMIONEHHS ero
HCIIOJIHEHHS S

Heo6GxomuMeie yMeHHS

I/IayanL A aHATHU3HPOBATH TCXHOJIOI‘I/I‘ICCKYIO IlOKyMCHTaLIHIO 0 NONMYYCHHIO
U INPAMCHCHHIO HCMCTAIUIMICCKUAX KOMITO3UITHOHHBIX MaT¢pHuaios,
HCNOJB3YEMBIX JId IPOH3BOACTBA PAKCTHO-KOCMHUYCCKHX KOMIUIEKCOB H
AI[CKBaTHO OIICHPIBaTB np06neMy H IIpaBHJIBHO CTaBIfITB SN U 3aJa49d IIpA
IpOBEACHUHA HCCIICOBaHMi B 00/1acTH IIPOU3BOACTBA PAKCTHO-KOCMHYCCKHX
KOMILJICKCOB A CHCTCM

Hcnone3oBaTe CreNHAM3HPOBAHHYIO JIMTEPATYPY, HAyIHO-TEXHHYECKYIO
HH(MOPMaNHIO JUIs pa3pabOTKH IUIAHOB H MPOrpaMM B 00aCTH MPOM3BOACTBA
PaKEeTHO-KOCMHIECKUX KOMIUIEKCOB M CHCTEM

Bri6HpaTs METOIBI B CPEICTBA POBEACHHS HCCIIEOBaHH HEMETANTHYECKUX
KOMMNO3MIMOHHEIX MATCPHAJIOB, HCIOJIB3YEMBIX IUIA NPOM3BOJACTBA PaKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM

AHaJTH3ApOBATH H 06o6mars pe3yIbTaTHl IKCIIEPUMEHTANIBHBIX
HUCCIICAOBAHHH HeMeTAIUINYECKUX KOMIO3HIHOHHBIX MaTepHaoB,
HCNONB3YEMBIX JI1 MPOM3BOJACTBA PAKETHO-KOCMHYECKHUX KOMIUIEKCOB H
CHCTEM

OdopMiIATh  pe3yibTaThl  HAYYHO-IKCIEPHUMEHTANBHBIX  HCCIIEAOBAHHIA
HEMETAUIMYECKAX KOMMO3WUITHOHHBIX MAaTEpHANIOB, HCIONB3YEMBIX JUIA
TIPOU3BOJICTBA PAKETHO-KOCMUIECKHX KOMILJIEKCOB M CHCTEM

COCTaBNIATh WTOrOBBIC OTYETHI, 3aKITIOUEHHS, pEUICHHS II0 DPe3ylbTaraM
NPOBEJIEHHBIX  HCCICHOBaHHM  HEMETAUIMYECKMX  KOMIIO3HMIIMOHHBIX
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MarcpHanoB, HCHOOJNB3YEMBIX MJIA IIPOU3BOACTBA PAKETHO-KOCMHYECKHUX
KOMINIEKCOB H CHCTEM

Heo6xoauMeIe 3HaHHS

Tpebopaaus cHeOUANH3UPOBAHHBIX METOAHK, CTaHZApTOB B oOJacTH
MAaTEepPHATOBEICHAS B PAKETHO-KOCMUYECKO# MPOMBILICHHOCTH

Om3nKo-xuMHIECKHE OCHOBBI u HOBBIC MCTOABI TOJTy4YCHHUST
CHCIHAIM3UPOBAHHBIX HEMETAUIMYCCKUX KOMIIO3HMIIMOHHBIX MAare¢pHaJioB,
HCTIOJB3YEMBIX JUIA IMPOHU3BOACTBA PAKCTHO-KOCMHYCCKHX KOMIUIEKCOB H
CHCTEM

Texnugeckue Tpe60]33[-ﬂ/l$l, NPEaABABIACMBIE K HEMCTALTHYECKHM
KOMIIO3UIIMOHHBIM MaTCpHajlaM, UCIIOJIB3YEMBIM UL IMIPOM3BOACTBA PAKCTHO-
KOCMHYECCKHX KOMIIJICKCOB H CHCTEM

JeficTBylomas HOPMaTHBHO-TeXHMYecKad NOKyMEHTallMss B  OOIAacTH
HEMETAUIMYECKAX KOMIIO3HIHOHHBIX MAaTepHalloB, HMCIONb3YeMbIX I
HPOH3BOACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

IMopsimok odOpMIIEHHS TEXHHYECKOM MOKYMEHTAUMH IO pPe3YiIbTaraM
HCCHE/IOBAHMHA  HEMETAIUIMYECKHX  KOMIO3WIMOHHBIX  MATCpHAJIOB,
HCIONB3yeMBIX I TNPOH3BOACTBA PAKETHO-KOCMHYCCKHX KOMIUIEKCOB H
CHCTEM

CoBpeMeHHBIE MeTOABl aHanmk3a W 00pabdOTKM HAaydYHBIX JIAHHBIX,
HMHTEPNPETAIMH Pe3yIbTaTOB B 001aCTH IPOU3BOACTBA PAKETHO-KOCMHIECKAX
KOMILIEKCOB H CHCTEM

Hayunsie mpoGneMBl M NEpCHEKTHBHBIC HANPaBIEHHS DPAa3BHTHA OTPAacii
HEMETAUIMICCKUX KOMIIO3HMIIMOHHBIX MATEpHAIOB, HCIOJNB3YEMBIX JUIS
IIPOH3BOJICTBA PAKETHO-KOCMHYECKAX KOMIUIEKCOB M CHCTEM, Ha OCHOBE
CHCTeMaTH3aluH 0a3bl JAHHBIX

ITpou3BOACTBEHHBIE MOIMHOCTH W peXHMBI paboTel o0opymoBaHMs Uit
TIPOBEACHUS HCCIICOBaHMIH HEMETaTHICCKUX KOMIIO3HIIHOHHBIX
MaTepHaloB, HCHONB3YEMbIX I NPOH3BOACTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB M CHCTEM

TpeboBaHus x Oe30macHOM 3KCIUTyaTanM HpHOOPOB, 0OOpyIOBaHHS
nabopaTopui, paboTe ¢ IPUMEHIEMBIME MaTepHAlaMH, HCMIONIB3YEMBIMHA IS
TIPOM3BOZICTBA PAKETHO-KOCMHYECKHX KOMILIIEKCOB M CHCTEM

Jpyrue XxapakTepHCTUKH

3.8.3. Tpynoras ¢pyHKuIAS

PyxoBojCcTBO TEOpEeTHYECKIMH U
9KCIEPUMEHTAILHBIMH HCCIIEIOBAHUAMHY B y
OBCHb
aMKaX CO3JaHHUA HOBOTO OOBEKTa P
HaumeHoBaaue p A . Kox | H/03.7 (moypoBeHb) 7
HMHTEIUIEKTYAIBHOU COOCTBEHHOCTH B R -
0671aCTH IPOU3BOJCTBA PAKETHO- i
KOCMHYECKHUX KOMILIEKCOB B CHCTEM i
ooncx - o U
p OXKJIEHUE TPYIOBO! Opurmmar X 3anMCTBOBAHO W3
byHxIIm - ... |opuwrmHama e
Kon Perucrpanuonssiit
OpUTMHAIA HOMeEp
OpodeCCHOHATEHOrO
CTaHjgapTa

Tpynossle neficteus

IlocranoBka 3amay JAjI1 MATEHTHHIX HCCICHOBAHHN HEMETAJUTHYECKHX
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Onpez[eneHne COBOKyIIHOCTI/I CBOI/ICTB CYIICCTBYIOLIHNX HeMeTaIIJ'IH‘IeCKHX
KOMITIO3UIIHOHHBIX MaTepuajioB, UCIIOJB3YEMBIX IJIsI MPOU3BOACTBA PAKETHO-
KOCMHYCCKHUX KOMITJICKCOB H CHCTEM, MCTOJI0B UX HCIIBITAHUH

U3ydyeHue pOCCHHCKHX W 3apYOEXKHBHIX HH(POPMAIMOHHBIX HCTOYHHKOB IIO
TEMe MpPEIIOJiaracMbIX 3asBOK M IIATEHTOB ¥ BBIIBICHHE OTIMYHTENBHBIX
[PU3HAKOB B OOJACTH HPOHM3BOACTBA PAKETHO-KOCMHYECKMX KOMIUIEKCOB H
CHCTEM

HpHHﬂTI/IC pemicHuss O CO3JaHuU HOBOIO 00BeKTa I’IHTCJIJ'ICKT}'&UIBHOI‘/‘I
COOCTBEHHOCTH B 0071aCTH IPOU3BOACTBA PAKCTHO-KOCMHUYIECKHX KOMILJICKCOB
H CHCTEM

KoopuanponaHne TEOPETHIECKUX H 3KCHepHMeHTaJIBHLIX HCCJICI[OBaHIﬁ B
paMKax CO3JaHHS HOBOrO OOBEKTa HMHTC/UIEKTYalbHOH COOCTBEHHOCTH B

| 00IacTH MPOU3BO/ICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

Teoperrnueckoe 0GoOIICHHE PE3YIIBTATOR HCCIICOBAHUI B paMKaX CO3/aHHS
HOBOTO 00BEKTa HHTEIUIEKTYaIbHOM COGCTBEHHOCTH B 00/1aCTH IIPOU3BO/ICTBA
PaKeTHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

®opmMupoBaHHe KBaTHGUKAIHOHHBIX IPH3HAKOB 3a4BOK HA CO3JaHHE HOBOTO
00beKTa MHTEIUIEKTYAIbHOW COOCTBEHHOCTH (H300peTeHHe) B oOiacTH
HPOM3BOJICTBA PAKETHO-KOCMAYECKHX KOMIUIEKCOB H CHCTEM

Heo6xomumelie ymMeHus

IIpoBomuTh aHATHTHYCCKHE HCCICHOBAHHS PE3YNbTATOB, H3NOXCHHBIX B
ONMHUCaHMAX K OOBEKTAM HHTE/UICEKTYalbHOH COOCTBEHHOCTH M B
HHGOPMALIOHHBIX ~HCTOYHHKAX B OONAcTH NpPOH3BOJACTBA  PAaKETHO-
KOCMHUECKHX KOMIUICKCOB U CHCTEM

BBIBIATE DPEMMYIIECTBA M HEAOCTATKH 0a30BEIX OOBEKTOB C Y4YETOM
HOCTEAYIOMNX HAYYHO-TEXHHIECKHX UCCIIeIOBaHK B 001acTH IPOH3BOACTBA
paKeTHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

P%paGaTBIBaTL NCPCICKTUBHBIC TCXHHYCCKHUC PECIICHU A, apITYMCHTHPOBAHHEBIC
TEOPETHYECCKUMH NPEAIIOChUIKaMH, B oGnacta IIPOU3BOACTBA PAKETHO-
KOCMHYICCKHX KOMILICKCOB ¥ CHCTEM

Oq)OpMJI}ITB 3a4BKHM Ha [IIpearoar aCMOC CO3IaHUEC HOBOTO o0beKTa
HHTCﬂHeKTyaJIbHOH coGCTBEHHOCTH B obnactu HEMECTAJUIMYCCKHX
KOMIIO3HITMOHHBIX MaTCpHaIOB, HCIOAB3YEMBIX IJId MPOU3BOACTBA PAKECTHO-

Heo6xonuMple 3HaHUS

TpeGoBanns cneuuanmnpOBaHHux METOIMK, CTAaHIAPTOB B OONACTH
MAaTePHAIOBE/ICHAS B PAKETHO-KOCMUYECKOH IPOMBIILICHHOCTH

CoBpeMeHHBIH JOCTUTHYTHI H JOCTHXXKEMBIH YpOBEHb pa3paboTku |
HPOHM3BOACTBA HEMETAIUTHYECKUX KOMIO3HIIHOHHBIX MAaTepHaJoB,
HCIONB3YyeMBIX IS HPOW3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM, IyTeM H3YYCHWS OTCYECTBEHHBIX H 3apyOeXHBIX TEXHHYESCKHX
TIEpHOMIECKHX H3JaHuH

Tenpenuuu nanpHe#mero COBEPLICHCTBOBAHHSA HEMETaUTHYECKHX
KOMIIO3MIIUOHHBIX MAaT€pHanoB, HCIOIb3YEMBIX IS MPOH3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM, HA OCHOBE OTE€UECTBEHHOrO CHIPhA

Cnocofb1  GopMHPOBaHHS TOIUMEPHBIX, HOJMMEPHO-KOMIO3ZALHOHHEX H
9aCTOMEPHBIX MAaTE€PHAIOB, HCIOJB3YEMBIX U1 IIPOM3BOJCTBA PAKETHO-
| KOCMHIECKAX
IIpeMMymecTBa M HEIOCTATKH METOIOB (l)OpMOBaHPISI HeMeTaJUTAYeCKHX
KOMIIO3HMIIMOHHBIX MaTePHANIOB, UCIIOIb3YEeMbIX M TIPOU3BOACTBA PAKETHO-

KOCMHYCCKHUX KOMILIIEKCOB H CHCTEM

TpeGyemsiit _yp
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Tpe603annx noxcapoﬁeaonacnocm | 3ne1crpo6e30nacnocm npu pa60Te B
naboparopuu B 0671aCTH NPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMILICKCOB U
CHCTEM

Jlpyrue XxapakTepucTukH | -

3.8.4. TpynoBas pynxkums

AHanH3 OpHYMH HECOOTBETCTBHH OTAENBHBIX
H3TOTOBJICHHBIX JeTallel H COOPOYHBIX
€IMHHI U3 HEMETAIUIMIECKUX
KOMIO3HI[MOHHBIX MaTEPUAJIOB, v
Hamienopanue | MICIOTE3YEMBIX JUIS IPOM3BOLCTBA PAKETHO- | o | pyon 7 | (o ;;‘::::{B) 7
KOCMHYECKHX KOMILIEKCOB H CHCTEM, s S—
TpeOOBaHMAM KOHCTPYKTOPCKO#M
JOKyMEHTaIiH U pa3paboTka
PSKOMCHaI|i, MEPOIIPUATHI IO UX
| yeTpawenmro A I
l(i)l)}:::;);imenne TPYAOBO#H Opurmman X (3;%1::;:3:%0 u3
Kon PeructpaumoHHbIi
OpHruHaza HOMED
npoeCCHOHATLHOTO
CTaH/apTa
TpynoBsle nelicTBus OkcnepTHas OLIGHK2 pe3yJbTaTOB BXOJHOTO KOHTPONSA HPHMEHEHHBIX

HEMETAIMYECKUX KOMIO3WUIMOHHBIX MAaTepHAaloOB, HCIONb3YeMbIX UL
HPOU3BOACTBA PAKETHO-KOCMHIECKHX KOMIUIEKCOB M CHCTEM, B NETaNAX H
COOPOYHBIX €TMHHUIIAX C BEISIBICHHBIMH HECOOTBETCTBHSMH

AHanM3 TEXHOJIOTHIECKOTO pPEXHMa H3TOTOBICHHs JieTanelf U cOOpOYHBIX
eTHHAUL Ha HECOOTBETCTBHS TPEOOBaHHAM TEXHOJIOTHYECKOMH JOKYMEHTAIH B
00JIaCTH MIPOU3BOJACTBA PAKETHO-KOCMUYECKHX KOMIUIEKCOB H CHCTEM
KoopauaupoBaHue TIPOBEICHASL 71a60paTOPHO-IPOHU3BOICTBEHHBIX
UCCIEAOBaHUH ¢ TIPUBJICYCHHEM LEXOBBIX HHXEHEPOB-TEXHOJOTOB JUIs
BBIBIICHHS HECOOTBETCTBHI H3TOTOBJICHHBIX AeTaneil H COOPOYHBIX €HHHIL
U3 HEMETAUIMYECKMX KOMIIO3MIIHOHHBIX MAaT€pHalioB, HCMOJIB3YyEeMBIX JUIL
IPOH3BOJICTBA PAKETHO-KOCMHYECKHX KOMILJIEKCOB H CHCTEM

CratucTHYeCKMiI aHQIM3  Pe3yNbTaTOB IPOBEICHHBIX  JIabopaTopHO-
TIPOH3BOJCTBEHHBIX HCCIICAOBaHHI B OO0JIACTH TPOU3BOJICTBA PAKETHO-
KOCMHYECKHUX KOMIUIEKCOB H CHCTEM

Pa3zpaboTka  mpeayioKeHMi  WMIM  MEpONpHATHI MO  yCTpaHEHHIO
(IpeaynpexIeHHIO) BEIBIEHHBIX HECOOTBETCTBHM B 00JIaCTH MPOM3BOJACTBA
PaKeTHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM
KOHTpONb BHITOJIHEHHS MEPONpPHATHH IO 'YCIPaHEHHIO HECOOTBETCTBHS
HEMETANIMYECKAX KOMIIO3HUIIMOHHBIX MAaTePHANOB, HCIOJIB3YEMBIX JUIS
MPOH3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM, TPEeOOBaHHAM
. — TEXHOJIOTHIECKOH JIOKYMEHTalHH e
HeoGXOMMMBIe yMeHHs | AHAM3HPOBATh  pe3ylNbTaThl BXOAHOTO KOHTPONS  HEMETAIHYECKHX
KOMITIO3HIIMOHHBIX MAaTEPHAJIOB, HCMOJIB3YEMBIX UL MPOH3BOJICTBA PAKETHO-
KOCMHYECKHX KOMILICKCOB H CHCTEM

AHaIA3HPOBATh TEXHOJIOTHYECKHE PEXHMbI H3TOTOBJICHHS JeTaledl |
cOOpDOYHBIX eOWHHL B 00JAacTH HPOU3BOACTBA PAKETHO-KOCMHYECKHX
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HCCIENOBaHuit B 06acTH IIPOU3BOACTBA PAKCTHO-KOCMHUYCCKHX KOMIIJIEKCOB
H CUCTEM

OcCylecTBIATE aHAIM3 M CHCTEMATH3ALMIO IIONYyYEHHBIX PE3YNBTATOB
nabopaTOpHBIX ~ HCCICHOBaHWE B 0ONAcCTH IpPOW3BOACTBA  PAKETHO-
KOCMHYECKHX KOMIIJIEKCOB H CHCTEM

PaspabaTeiBaTh MEPOHPHUSTHS IO YCTPAHEHHIO (IPEXyNpPEXXACHHIO) IPUIHH
HECOOTBETCTBUH B 00OJAacTH  IIPOHM3BOACTBA  PAKETHO-KOCMHYECKHX

HeoOxoauMble 3HAHUS

KOMILICKCOB H CHCTC _ e
TpeOoBaHHS CHENHATH3MPOBAHHBIX METONHK, CTaHAApTOB B 00NacTH
MAaTepHallOBEICHNS B paKETHO-KOCMUYECKOH IIPOMBINIIIEHHOCTH

Texnuueckue  TpeGoOBaHMS, IpeIBABIIEMble K  HEMETAUIHYECKHM
KOMIIO3MIMOHHBEIM MaTepHalaM, UCIOIb3yEMbIM JUIS MPOU3BOACTBA PAKETHO-
KOCMMYECKHX KOMILIEKCOB ¥ CHCTEM

Texnuueckrue TpebGoBaHHA, NMpeIbABISEMBIE K H3TOTOBJICHHIO JeTanedl u
cOOpOYHBIX €OUHHI] B OOJAacTH IIPOM3BOJACTBA PaKETHO-KOCMHIECKHX
KOMIIJIEKCOB M CHCTEM ) B
HopmatuBHO-TexHHYecKasd  JOKYMEHTallHs M JOKyMEHTamui  IIo
CTaHAapTH3amuM B  0ONacTH  NPOU3BOACTBA  PAaKETHO-KOCMHYECKAX
KOMIIJIEKCOB U CHCTEM

OcCHOBHOE TeXHOJOrmueckoe 0GopyAOBaHKE aGOPaTOPUH U MPOH3BOACTBA U
IPUHIMI €r0 paboThl, BO3MOXKHOCTH OpraHH3alii-CMeXHHKOB IO TEMAaTHKE
paboT B 061acTH IPOM3BOACTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB H CHCTEM
Metoapl TpoBezieHMs JabOPATOPHO-TIPOM3BOJACTBEHHBIX WCCIE/IOBaHMI B
JIaCTH ITIPOU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM
peboBaHus MOXapoOE30MaCHOCTH U 3JEKTPOoOE30MacHOCTH MpH pabore B
71abOpaTOPHH WM HA TIPOH3BOJCTBE PAKETHO-KOCMHYECKHX KOMIIICKCOB M
CHCTEM

TpeboBaHus OXpaHHI TPyAa

Jlpyrue XapakTepHCTHKH

3.9. O606mennas Tpynosas GyHKIHs

Opranu3zangs NpoBe/ICHAs JIa00paTOPHO-
9KCIEPUMEHTANBHEIX PabOT IO OMpeAeICHUIO
Hanmenosanne | XapaKTEPUCTHK MaTEPHANIOB, HCIOIB3YEMBIX Kon I
IUIS IPOM3BOJICTBA PAKCTHO-KOCMHUECKIX
KOMIDIEKCOB M CHCTEM

Tponcxoxerue I 3auMCTBOBaHO H3
0Go61meHHOM TPYROBOK ! OpuraHan X
| OpHTHHAJIA
ynxan
Kon PerucTpaupoHHBIH
OpHTHHana HOMEp
npodecCHOHATIEHOro
CTaHHapTa
BosmoxHbIe Hauansuuk naboparopuu
HaNMEHOBAHHSA HaganpHuk neHTpaIbHON 3aBOJCKOU TabopaTopun
JOJDKHOCTEH, Havanpauk xuMAdeckoit naboparopuu

npodeccuit
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TpeboBanus k
00pa3oBaHHUIO H
o0yueHHI0

Bricmee o6pa3oBaHie —MarucTparypa WiIH CIEHUATATET

HIH

Bricmee o6pa3oBaHie — MarucTparypa win ciemuaraTeT (HenpoduisHoe) u
JIOTIONHUTENBHOE NpodeccHOHANIBbHOE 00pa30BaHHe B 00IACTH IPHIIIATHOMH
XUMHH

TpeboBanus K ONBITY
NpaKTHIeCcKo# paboTHI

He Menee nmaru jeT B o6nacta npmma.nnoﬁ XHAMHH B MAIIMHOCTPOCHUHA

Oco6Ble ycnoBus
Jionmycka K pabote

JIuna He Monoxe 18 ner

IIpoxoxaeHne 00A3aTENBHBIX MPeABAPUTEIBHBIX (IPH MTOCTYIICHUH Ha
paboTy) i NEpHOIUIECKHX MEOUILIMHCKAX OCMOTPOB (00cie1oBanuit), a TakKe
BHEOUYEPEAHBIX MEIUIUHCKHX OCMOTPOB (00cnen0oBaHMil) B TOPSIKE,
YCTaHOBJIEHHOM 3aKOHOAaTenbcTBOM Poccuiickoii denepanun

[Ipoxoxaenue 0O6ydcHUS, CTAXKAPOBKH, HHCTPYKTaXKa II0 OXpaHe TPyAa Ha
pabodeM MecTe, U POBEPKH 3HAHUS TpeOOBaHMM OXpaHbI TPYAA €
ohopMIeHHEM J0ITycKa K CAMOCTOATENBHOM paboTe, IPOXOXKACHIE 00ydeHHS
OKA3aHHIO MEePBOi IOMOIIM TOCTPAJABIIHM

IIpoxoxieHre MPOTHBONOXAPHOTO HHCTPYKTAXKA

IpoxoxieHre HHCTPYKTaXKa Ha | rpynmy momycka 1o 1eKTpo6e30macHOCTH
B03MOXHEI OTpaHHYCHHUS, CBA3aHHEIE ¢ POpMOIi Tomycka K HEpOpMAaIHH,
COCTaBJIONIEeH TOCYAAPCTBCHHYIO TalHy

Hpyrue

XapaKTepPUCTUKU

PexoMeHyeTcs OMONHUTENbHOE TIpodecCHOHATEHOE 06pa3oBaHAe —
[pOrpaMMeI MOBBINIEHUS KBATU(UKAIMH HE PeXe OTHOTO pa3a B TPH roga
PexoMeHyeTCs BIaJIcHHE OJJHUM WK HECKOJMBKAMH HHOCTPAHHBIMH SI3BIKAMH
Ha YPOBHE YTEHHS TEXHUYECKOM JINTepaTyphl

JlonoNHATETBHEIE XapaKTEPUCTHKU

HaumeHoBanue Kox HawnmenoBarne 6a30B0# rpyIiisl, IODKHOCTH
JIOKyMeHTa (upodeccruu) WK CIIEHHAILHOCTH
OK3 1223 PyxoBomuTenu noapaseseHuit o HayYHbBIM
HCCIICIOBaHMSIM H pa3paboTkaM
EKC - HaganpHuk HccleoBaTebCKol labopaTopuu
i - HaganpHUK NeHTpaIbHOM 3aBOJICKOI 1abopaTopHu
OKIIATP 124594 Havanpauk 1a00paTopu (B MPOMBIILIEHHOCTH)
OKCO 1.04.04.02 Xumns, pusrka ¥ MeXaHHKa MaTepHATIOB
1.04.05.01 QOyHaaMeHTaIbHAs 1 PAKIIaHAS XUMHUS
2.22.04.01 MarepuanoBeieHEe U TEXHOJIOTHH MaTepHAIIOB

3.9.1. Tpynosas pyuKuus

HanmMenosanue

Opranuzanus paboT 10 MOAETHPOBAHHIO |
TEXHOJOTHYECKUX IIPOIECCOB [0 H3TOTOBICHHIO .
U nepepaboTKe HEMETATHIECKHX !
KOMIIO3HMITHOHHEIX MaTepHAIOB, HCIIONB3yeMbIX
IUIS IPOM3BOJICTBA PAKETHO-KOCMHIECKUX

SKCIIEPAMEHTATBHOTO OATBEPXKACHHS
rapaHTHPOBAHHBIX YPOBHEH IPOYHOCTH
HEMETANIMICCKUX KOMITO3HITMOHHBIX
MaTepHaJIOB, pea3yeMBIX B JeTalIX U y371ax
H3roTaBIMBaeMBIX KOHCTPYKIHii

VYpoBeHb
KOMIIJIEKCOB U CUCTEM, C LI€JIbIO BHCAPCHUS B

» €1 Ap Kon i1/01.7 (moxypoBeHs) 7
IIPON3BOACTBO K OGCCHC‘{CHHX KBanmbmcaunn




TpoucxoxaeHne TpyLOBO#K
byHKIIA
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Opurmman X 3aMMCTBOBAHO 13 l i Al
OpHrHHaJia [ U E _
Kon PeructpalyioHHBIH
OpMTHHAIA HOMEp
npodecCHOHATBHOTO
CTaHxapTa

TpynmoBrle neiicTBus

BrI60p HOBBIX NPOrPECCHBHBIX METOMOB H3TOTOBJICHHS HEMETAILTMIECKHX
KOMIIO3HLIOHHBIX MATEePHAIOB, HCHONB3YEMbIX IS MPOM3BOACTBA PAKETHO-
KOCMHMYECKHX KOMILJIEKCOB H CHCTEM, METOAOB MX HepepaboTKu

IlnannpoBanye paboT N0 MOJAENHPOBAHHUIO TEXHOJIOTHISCKUX IPOLECCOB IO
H3TOTOBJICHHIO  HEMETAUIM4eCKAX  KOMIOSHIMOHHBIX  MAaTepHasoB,
MCIIONB3YEMBIX I IPOU3BOACTBA DPAKETHO-KOCMHYECKHX KOMIUIEKCOB M
CHCTEM

ITnarmpoBaHMEe M COMPOBOXICHHE paboT Mo obecmedeHuio JabopaTopHn
HeOGXO)II/IMI:IMI/I piRis:s MOJCIIUPOBAHUSA TCXHOJOTHYCCKHUX TIPOIIECCOB
MaTepHalaMy, obopynoBaHuem, IPHUCIIOCOOTEeHIAMH, dopmamu,
yCTaHOBKaMH B obnacTu IIPOU3BOACTBA PAKCTHO-KOCMHYCCKHUX KOMIIJICKCOB H
CHCTEM

Brlmaya 3amaHuMit Ha TpOBENEHHE OSKCIEPUMEHTANBHBIX paboT 1o
MOJIETIUPOBAHMIO TEXHONOTHIECKHX IPOIECCOB B OOJIACTH IIPOH3BOIACTBA

KorTpone  xauecrBa  mpoBemeHms — paboT 10 MOZACIMPOBAHUIO
TEXHOJIOTMIECKHX MpOLECCOB B  OOINAacCTM  NPOM3BOACTBA  PAaKETHO-
KOCMHYECKHX KOMILJIEKCOB H CHCTEM

KoHTpomb cOCTOSHAS OXpaHBI TPyIa, NPOMBIIUICHHONW O0€30MacHOCTH B
1a6opaTopHH B 061acTH TPOH3BOACTBA PAKCTHO-KOCMHIECKAX KOMILIEKCOB H
CHCTEM

CocraBneHme OT4YETOB, CIPaBOK [O  pe3yiabTaTaM  MOJEIHPOBAHHS
TEXHONOTMYECKAX IPOINECCOB B JIA0OPATOPHBIX YCIOBHSX B 0OJacTH
NPOHM3BOAICTBA PAKETHO-KOCMHYECKHX KOMIIIIEKCOB M CHCTEM

HeobxonuMmeie ymenus

ITpopabaTsiBaTh M DPUMEHATH B paboTe TEXHHYCCKYIO M KOHCTPYKTOPCKYIO
JOKYMEHTaIMIO B 06/1aCTH NPOU3BOJACTBA PAKETHO-KOCMHAYECKHX KOMILIEKCOB
M CHCTEM

CocTtaBiars rpa(bmm, IUIaHBI B o0Onacth IMpOU3BOACTBA PAKECTHO-
KOCMHYECKHX KOMIIIEKCOB H CHCTEM

CocTaBnATh OT9YETHI, 3aKMOYEHHs B OONACTH TPOM3BOACTBA PaKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

IIpoBoauTE HENOBEIE BCTPEYH H IEPEroBOPHl B 00JIACTH TIPOM3BOICTBA
PaKETHO-KOCMAYECKUX KOMIUIEKCOB B CHCTEM

Heobxonumere 3uanus

Tpebopanus cnenHanM3UPOBaHHBIX METOMMK, CTAaHAAPTOB B 00NacTH
MaTepHANOBEACHHS B PAKETHO-KOCMHYECKOMN IIPOMBINLIEHHOCTH

TpeGoBanusg oXpaHbl TpyAa U HPOMBIILICHHON O€30MaCHOCTH TpH paboTax B
nabopaTopuu B 061aCTH MPOU3BOACTBA PAKETHO-KOCMHUECKHX KOMITIEKCOB |
CHCTEM

TpeboBanusa Ge30macHOCTH TPH BKCIUTyaTaldu MpHOOpOB, 00OpYAOBaHMS
nabopaTopun, paboTe ¢ NpPAMEHSIEMBIMH MATEPHAJIAMH, UCIIOJIL3YEMBIMH IS
NPOU3BOACTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB M CHCTEM

OcHoBHBle MeToAbl ¢opMOBaHHA M IIepepalbOTKH HEMETALTHIECKHX
KOMIIO3HLHOHHBIX MATEPHAJIOB, HCTIOb3YEMbIX I MPOH3BOJCTBA PAaKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM
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OcHOBHBIE NPUYHHB! NEPEKTHOCTH HEMETALIMYECKAX KOMITO3HITHOHHBIX
MAaTepHANOB, HCIOJB3YEMBIX M IPOH3BOACTBA PaKETHO-KOCMHYECKHX
KOMILIEKCOB U CHCTEM, H METOJBI UX YCTPaHEHHS

Opraauyeckass XHMHS H XHMHS BBICOKOMOJIEKYJSIDHBIX COCMHEHHH B
0671acTH TPOH3BO/ICTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB H CHCTEM

I[pyrne XapaKTePUCTHKH | -

3.9.2. TpynoBas pyHkous

ObecneuyeHHe BEICOKOTO TEXHHYECKOTO
YPOBHS H IOJIHOTHI BHITOJIHEHHS
J1a60paTOpHBIX PHU3HKO-XHMHYECKHX H
(U3UKO-MEXaHUIECKUX UCTIBITAHUH
AHAITH30B HEMETAUIMYECKHX
KOMIIO3HIHOHHEIX MATEPHAJIOB H BEILIECTB
(KOMITOHEHTOB), NCITOJIB3YEMBIX IS |

TPOU3BOJCTBA PAKETHO-KOCMIYECKIX VpoBers
HauMeHOBaHHe KOMIUIEKCOB H CHCTEM, MOJTHOTHI npoBeacHus | Kox | 1/02.7 (monypoBeHs) 7
CTaTHCTHYECKOH 00paboTKH pe3yIbTaToB, KBaIHQHKALMH

SPrOHOMHKH pa3MeNIeHUs H HCIIOJIb30BAHHS
npUGOPOB, PEaKTHBOB U MATEPHATIOB NPH
OTpe/IeNIeHHH XapaKTePUCTHK
HEMETAUTHYECKHX KOMIO3HIIHOHHBIX
MaTepHaJioB H BEMIECTB (KOMIIOHEHTOB),
GYHKIIMOHHPOBAHUS CHCTEMBI MEHEI)KMEHTa

KaJecTsa Jlaboparopua NN E N .
HCX! i
TIpoucxoXxAeHHe TPy IOBOK Opurmman X 3aMMCTBOBAHO 13
byHKIH opuruHajia
Kon PeructpaimoHHsIi
OpUTHHANA HOMep
podeCCHOHATLHOTO
CTaHzapTa
TpynoBbie neicTBUSL Ananmu3 3ajaHuii Ha WUCIBITaHUS HA INpEeIMET COICpXKaHHUS, NPaBUIBHOCTU

METOOJIOTHH, coOmoJeHns TpeOoBaHUN TEXHHYECKOH OKYMEHTAIluH,
COOTBETCTBMS IUIAaHaM, TEXHHYECKOH BO3MOXKHOCTH IIPOBEIACHHS paboT,
TIPaBUJIBHOCTH 01pa>1<erm TpeOOBaHMIl oOXpaHbl TpyAa B obiacTu

Omnpe/ieieHAe MOPSAKA BEIIONHEHHs OT/EIBHBIX 1ab0paTOPHBIX HCIIEITAHHH
¥ aHAIN30B HEMETAUTMYECKUX KOMIIO3MIMOHHBIX MAaTe€pHaliOB M BEILECTB
(XOMIIOHEHTOB), HCIOJbB3YEMBIX /ISl MPOM3BOJACTBA PAKETHO-KOCMHYIECKHX
KOMILIEKCOB H CHCTEM )
Kompom, co0Jmo/ieHHs CpOKOB npOBe,uean na OPaTOPHBIX UCTIBITAHMH |
AHAJM30B HEMETAUTMYECKUX KOMIO3HUIHOHHBIX MaTEPHAIOB, HCTOIB3YEMBIX
JUIA IPOM3BOZICTBA PAKETHO-KOCMHYECKHUX KOMILIEKCOB M CHCTEM

Konrpoms cobmopenus TtpeGoBaHMi OXpaHBl TpyAa NIpPH BBINONHEHHAW
XMMHYCCKHX HCOBITAaHUH H aHAIH30B HEMETAUIHYECKHX KOMITO3HIHOHHBIX
MaTeprayioB M BemeCTB (KOMIIOHEHTOB), HUCIONBb3YEMBIX /IS MPOH3BOACTBA
PaKETHO-KOCMHYECKHX KOMIIIEKCOB H CHCTEM

Konrpons Haj nomHOTOH W TNPaBHIGHOCTHIO BBINOJMHEHHS XHMHYECKHX
HCIIBITAaHWH H aHAJIM30B HEMETAIMYCCKAX KOMIO3UIMOHHBIX MaTEpHATIOB B
BEIIECTB (KOMIIOHEHTOB), HCIONB3YEMBIX JUIS IIDOW3BOJCTBA PAKETHO-
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 KOCMHYECKHX KOMIIIEKCOB H CHCTEM S
Co3nanue cHCTEMBI KOHTpOJNS CTa0WJIBHOCTH HCIOJB3YEMBIX METOJOB
XMMHYECKUX MCHBITAHHH U AHAIH30B HEMETAUIMYECKHX KOMMO3HIMOHHBIX
MAaTEepHAJIOB U BEMIECTB (KOMIIOHEHTOB), MCIIOJBb3YEMBIX JJI1 IMPOU3BOACTBA
PaKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM, B paMKax CyIIECTBYIOIIeiH
CHCTEMBI MEHE/DKMEHTA KauecTBa

TlonroToBka  JOKyMEHTaWW 1O  IOATBEPXKACHHIO  COOTBETCTBHUS
BBHIIOJIHAEMBIX ~ MCCIENOBaHWA  TpeOOBaHMSM  JOKYMEHTallMH IO
CTAaHAapTH3alMM B  00NacTM  NpPOM3BOACTBA  PaKETHO-KOCMHYECKHX
KOMILTEKCOB U CHCTEM

Heob6xoaumbie yMeHus

@opMHUpOBATH TEXHHYECKYIO IIOJHMTHKY, IIPUMEHATh Ha IIPaKTHKE
KOMIUICKCHYIO CHCTEMy H ofecneymBaTh AaKTyaldbHOCTh IPONEXYD,
JOKyMeHTo000poTa B JabOpaTOpuHM B COOTBETCTBHH C TpPeOOBAHMAMH
OOKYMEHTOB CHCTEM KadecTBa M 3aKa3dMka B OO0JacTH IPOH3BOACTBA
PaKETHO-KOCMHYECKHUX KOMILIEKCOB M CHCTEM

[Ipou3BOAUTE OIIEHKY NPUMEHMMOCTH ¥ COOTBETICTBHS IIOCTaBJICHHBIM
TpeGOBaHUAM CYIIECTBYIOIIUX H BHOBb Pa3pabOTaHHBIX METOOUK HCIBITAHUH
H  aHaIW30B  HEMETAUIMYECKMX  KOMIO3HUIMOHHBIX  MAaTepHalioB,
HCIIONB3YEMBIX JUIS IIPOMU3BOACTBA PaKETHO-KOCMHYECKHMX KOMIUIEKCOB H
CHCTEM

PaspabareiBate ©  QopMHpOBaTh  JOKYMEHTHL,  IOATBEPXKIAIOIIHE
COOTBETCTBHE HEMETaTHYECKUX KOMIIO3HLIHOHHBIX MaTepHaioB,
HCHONB3YEMBIX JUIsl [POU3BOACTBA PAKETHO-KOCMHUYECKHX KOMIUIEKCOB H
CHCTEM, TPeOOBaHHIM TEXHOIOTHIECKON JOKYMEHTAIHH

Heo6xoauMble 3HAaHUA

TpeGoBaHud CHEUMANH3HPOBAHHBIX METONHMK, CTAaHZApTOB B 00NacTd
MaTepHAaIOBE/ICHAS B PAKETHO-KOCMHICCKOH IPOMBINIUICHHOCTH

TocynapcTBeHHBIE W OTpaciieBbie JOKYMEHTHI B PaKeTHO-KOCMHYECKOM
MPOMBIIUICHHOCTH, pErJIAMEHTHPYIOIIME TpeOOBaHHS K XHMHYECKHM
HCIIBITAHASAM B 00IaCTH IPOU3BOJICTBA PAKETHO-KOCMAIECKHX KOMIUIEKCOB H
Obmias, ananuTHYecKad, (U3MYecKasd M OpPraHHvYecKads XWMHA B 00JacTh
MPOH3BOJICTBA PAKETHO-KOCMHIECKAX KOMIUIEKCOB H CHCTEM

Mertonpl cratucTHYECKOH OOpabGOTKH pe3yNbTAaTOB (PH3UKO-XHMMHYECKUX H
(U3AKO-MEXaHWYCCKHX WCHHITaHuif B OOJacTH HpPOHM3BOACTBA PaKETHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM

CoBpeMEHHBIIf  YpOBEHb  XHMHYECKHMX  HCNBITAaHWMH W aHAJH30B
HEMETAIUIMYECKAX KOMIIO3MITHOHHBIX MATEPUANOB, HCIOJIB3YEMBIX LA

Meronsl  craTHCTHYeCKO#  00pabGOTKM  pe3ylbTaTOB  HCHBITAHHH W
MOATBEPX/CHAS COOTBETCTBHS B 0OJNACTH IpPOU3BOACTBA  PaKETHO-
KOCMHYCCKHUX KOMILJICKCOB U CHCTEM

TpeboBanuss HOPMAaTHBHHIX TIPaBOBEIX AaKTOB B YacTH, Kacarolekics
obpameH#s IPEeKypcopOB HAPKOTHIECKUX CPEJCTB H NCHXOTPOIHBIX BEMIECTB
B oOsiacTa IIPON3BOJACTBA PAKCTHO-KOCMHYCCKHX KOMILJICKCOB H CHCTEM

Jpyrue XapakTepuCTHKH
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3.9.3. TpyaoBas pyHKIMA

Opranu3zanus pa3paOoTKy 1 BHEAPCHUSL
HOBBIX METOJUK HCIIbITAHUN U aHAJIU30B : y
OBCHb
HEMETANIHYECKUX KOMIIO3UIMOHHBIX P
HaumeHoBaHue T Kom | 1/03.7 i (momypoBeHB) 7
MaTEepHAJIOB U BEIECTB (KOMIIOHEHTOB), T S—
HCIIONB3YEMBIX JUIA POU3BOJICTBA PAKETHO-
KOCMHYECKMX KOMIUIEKCOB M CHCTEM
- . o e e e e | e e o e e
POMCXOXEHHE TPYAOBOM Opurmman X 3anMCTBOBAHO U3
byHKImY opurbana oo Lol ]
Koz PervcrpanmoHHEIi
OpHruHaNIa HOMep
npodeccHOHATBHOTO
CTaHZapTa

TpyZnoBrle AelcTBUS

IInanupoBanue pa3pabOTKH HOBBEIX METOAMK WCHHITAHHA H aHAIW30B
HEMETAJUIMYECKHX KOMIIO3UIMOHHBIX MAaTEPHAJIOB H BeIleCTB (KOMIIOHEHTOB),
MCHONB3YEMBIX JJIS IIPOM3BOACTBA DPAKETHO-KOCMHMYECKHX KOMIUIEKCOB H
CHCTEM, B paMKax IOJOBBIX, II€JIEBbIX, OTPACIEBbIX IPOrpaMM

PykoBOICTBO IOATOTOBKO# 3aPOCOB B IPO(HITHHEIC HHCTHTYTHI, OTPACICBhIC
OpraHM3alliy, CMEXHbIC OpPraHH3aMH 10 METOJHYECKOMY O00eCIedeHHIO
nabopaTopHBIX  (QU3UKO-XHMHYECKHX  MCHUBITAHHH  HEMETAUIMUCCKAX
KOMITO3HIIMOHHBIX MaTepUaIoB, HCIONB3YeMBIX IS MPOU3BOACTBA PaKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM

Brimaua 3a1aHns HCTIONHUTENSM Ha Pa3pabOTKy HOBBIX METOIMK HMCTIBITAHHI
M aHQIW30B MAaTEpHAiOB, HCIOJB3YEMBIX OIS IPOH3BOJCTBA PAaKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

AKTyanu3sanus, IIaHAPOBAaHHE M KOHTPOJb IO CPOKaM, MOJHOTE paboT mo
obecriedeHHI0  J1a0OpaTOpHM  MaTepHaiaMd H  0o0OpyJIoBaHHEM,
HeOOXOAMMEIMH Ul pa3pabOTKH HOBBIX METOIWK HCIBITAHHN M aHAIH30B B
00J1aCTH [IPOM3BOACTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB H CHCTEM

KonTtponb pa3paGoTku B BHEAPEHHS HOBBIX METOJIMK MCIIBITAHHH M aHAIH30B
B 00JIACTH IPOU3BOJICTBA PAKETHO-KOCMMAYCCKHX KOMIUIEKCOB ¥ CHCTEM

Mertoguyeckoe PYKOBOACTBO MOJYHHEHHBIMH paGOTHHKAaMH MO 0TPaboTKe
HOBBIX METOAUK HCIBITaHHS U aHATH30B HEMETAIUTHYECKUX KOMIO3HIMOHHBIX
MaTepHaJIOB U BemIeCTB (KOMIIOHEHTOB), HCIIONBL3YEMBIX UL IPOH3BOACTBA
PaKeTHO-KOCMHUIECKHX KOMIUIEKCOB M CHCTEM

IIpopa6oTka BHOBH pa3paGOTaHHBIX METOJMK HCIBITAHHH W aHAIA30B
HEMETAIHIECKHX KOMITO3UIAOHABIX MATEPHAIOB H BEIECTB (KOMIIOHEHTOB),
HCHOJB3YEMBIX AT HPOU3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUICKCOB H
CHCTEM, IPUMEHUTEIFHO K CYNMIECTBYIOMMM BO3MOKHOCTAM 1aG0opaTopHu U

AKTyamu3amus, IUIaHAPOBAaHHE W KOHTPOJb COOTBETCTBHA OQOPMIICHHS
JOKYMEHTOB O BHEIPEHHH HOBEIX METOJWK C OpUEHTanueil Ha TpeOoBaHHUS
JOKYMEHTAIlMHd 110 CTaHAApTH3alMd B OONacTH HPOU3BOJACTBA PaKETHO-
KOCMHYECKHX KOMILJICKCOB H CHCTEM

Heobxoxumere yMeHUA

CocTaBnaTh IUTaHEL B I'padyKi IPOBEACHHUSA paboT B 00JIACTH NPOHM3BOJICTBA
PaKETHO-KOCMHYECKIX KOMILIEKCOB H CHCTEM

ITpoBoauTh COBemIaHHS ¢ pPaGOTHHKAMH APYTHX OpraHW3aimuii B o6lacTh
IPOU3BOJICTBA PAKETHO-KOCMUYIECKHUX KOMILIEKCOB H CHCTEM

OmnpenensaTs 1enecoo0pa3HOCTh pa3pabOTKM HOBBIX METOAMK HCIBITAHUH
MaTEpUaIOB B O0JIACTH IIPOM3BOJCTBA PAKETHO-KOCMHMUYECKUX KOMILIEKCOB M




| cHCTEM

PAKETHO-KOCMHAYCCKHX KOMIIJICKCOB M CHCTEM

BEIBIATE KOPPYILHMOHHBIE PHCKH H ONPEACIATH MYTH WX MHHMMH3AIUH B

BrenpaTs MepHl 10 NpeNoTBPAIeHHI0 KOPPYILHH B 00JIaCTH HPOH3BOACTBA
PaKEeTHO-KOCMHYECKIX KOMILIEKCOB M CHCTEM

Heo6xonuMele 3HaHUS

TpeGoBaHHsS CHENNATM3HPOBAHHBIX METO/MK, CTaHZAPTOB B  O0NACTH
MATEPHATOBE/ICHHS B PAKETHO-KOCMHYECKOM IIPOMBIIUIEHHOCTH

OO6mas, aHanmuTHYecKas, (U3nYecKas H OpraHWYecKas XHMHS B O6IacTH
IPOU3BOCTBA PAKETHO-KOCMHUYECKUX KOMILIEKCOB M CHCTEM

HOKyMCHTaIII/I}[ 0 CTanaapTu3alyd B obactu ITPOH3BOLACTBA PAKECTHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM, pPErIaMCHTHPYIOIMHEC IIpaBHjia
BHEAPCHUSI HOBBIX METOIOHK WCIIBITAHM B 00JacTH OpOH3BOACTBa PAKCTHO-
KOCMHYCCKHX KOMILJICKCOB B CUCTEM

COBpeMeHHBIﬁ YPOBEHBb HUCNBITaHUH HEMETaUIHYECKHX KOMIIO3HIIMOHHBIX
MaTe€puajIoB, HCIOJB3YEMBIX JUI1 IIPOH3BOACTBA PAKCTHO-KOCMHYCCKHX

Texnuuyeckue BO3MOXHOCTH J1a0OpaTopud MO pa3paboTKE W BHEJPEHHIO
HOBBIX METOIHK HMCIBITAaHUN MATepHasioB, HCIONB3YEMBIX A MPOU3BOACTBA
paKeTHO-KOCMHUYECKHX KOMILJIEKCOB M CHCTEM

Metoapl cratucTHdeckoi 00paGoTKH pe3yNbTAaTOB HCHBITAHHHM B o6nactu
HPOM3BOJICTBA PAKETHO-KOCMHYESCKUX KOMIUIEKCOB M CHCTEM

CymectBytomue  JabopaTopHble  HHQOPMAIMOHHBIE  CHCTEMBI  JUISA
obecreyeHnss KadecTBa HCILITAaHHH B OONACTH IIPOH3BOACTBA PAaKETHO-
KOCMHYECKHX KOMIUIEKCOB H CHCTEM

Jpyrue XxapaKTepucTUKa

3.9.4. TpynoBas pyHKuus

Crarucruueckast 00paboTka pe3yabTaToB
CJIO’KHBIX U NIPUOOPHBIX UCIIBITAHMH VpoBeHb
HaumeHoBaHHe MaTepUanoB, ACIOIB3YEMbIX IS Kon | 1/04.7 (oaypoBeHb)
TIPOM3BOJCTBA PAKETHO-KOCMHUYECKUX KkBaMuKaLyn
KOMILIEKCOB ¥ CHCTEM
gsl(:?;z;mneﬁne TPyAOBOH Opurmman X z;;n:;:azzano u3
Kox PeructpanmoHHBIH
OpHTUHANA HOMeEp
IIpOdJCCCPIOHaJ'I];HOI"O
CcTaHaapTa

Tpynossie geficTBUsA

KOH’I‘pOJ’IL HaJ NPaBHJIBHOCTBIO NIPOBEACHMA CJIOKHBIX, BHOBb HCIIOIB3yEMBIX
u HpI/IGOpHBIX METOJIOB HCIIBITAHUH HEMETAUIMYECKUX KOMITO3UIIMOHHBIX
MaTepHajIOB, HCHOJB3YEMBIX U1 TIIPOM3BOJICTBA PAKCTHO-KOCMHYCCKHUX
KOMILJICKCOB ¥ CUCTEM

[InanupoBanne, BHEOPEHHE M KOHTPOJb JOCTOBEPHOCTH HPOBEICHHBIX
PacueToB I[P BEINOJHEHUH CIOXHBIX M NPUOOPHBIX METOMOB MCIEBITAHHH B
1abopaTopuH ¥ B IPOM3BOIACTBEHHOM IIpoliecce B OOIacTH IIPOM3BOICTBA
PaKEeTHO-KOCMHUIECKIX KOMIUIEKCOB H CHCTEM

PyKOBOACTBO IIpOBEpKOM CTaGWIIBHOCTH HCIOJL3YEMBIX METOIMK, B TOM




86

YHCIIE ¢ UCTIONB30BAHNEM CTAaTHCTHYECKHUX METOIOB B 00JIacTH TPOU3BOJICTBA
PAKCTHO-KOCMHYCCKHUX KOMIIJICKCOB ¥ CUCTEM

Wnrepnperanus pe3ynbTaToB CIOXHBIX M NMPHOOPHBIX METONOB HMCHBITAHHIA
HEMETAIMYECKUX KOMIIO3MIIMOHHBIX MAaTepHANOB, HCHONB3yeMBIX JUIA

Heobxonumelie yMeHHS

IlpoBepaTh CTaOHIBLHOCTP METOJMK XHMHYECKHX HCIBITaHHH B oOlacTh
IIPOU3BOJCTBA PAKETHO-KOCMHUYECKHX KOMILICKCOB H CHCTEM

[TnagmpoBaTh W CO3/aBaTh YCIOBHA JUIS BBHIOJHEHHS CIOXKHBIX H
MHOTOCTAIMMHBIX  HMCHBITAHMNA  HEMETALIMYECKMX  KOMIIO3MIHOHHBIX
MaTEpHAIOB, HCIOIB3YEMBIX JUIs IPOH3BOJICTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB M CHCTEM, M IIPOBEPKH IIOHOTHI HCIBITaHHH Mo o0BeMaM
cpoKam

Heob6xoauMsle 3HaHus

TpeGoBaHus CHeIMANM3UPOBAHHBIX METOAWMK, CTaHAApPTOB B o0nacTtu

OPOM3BOJCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB M CHCTEM
TIpHHIMIBI TPOBOIMMBIX XHMHYECKHX HCIOBITAHAN, B TOM YHCIIE TPHOOPHBIX
METOI0B B 00AcTH IMPOU3BOJICTBA PAaKETHO-KOCMHYECKHX KOMILIEKCOB H
CHCTEM

CoBpeMeHHbIE METOIEI OTPe/ICTICHAS XAMHIECKHX CTPYKTYP OpraHHIeCKHX H
TOIAMEPHBIX BELIECTB B OOJACTH IIPOWU3BOACTBA PAKETHO-KOCMHYECKHX
KOMILICKCOB M CHCTEM o o
Metonsl cTaTucTHYECKOH OOpabOTKH pe3yNbTaToB HCHLITaHHH B 001acTH
[POM3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM

OrpanudeHHs  CYMIECTBYIONIHX  NPHOOPHBIX  METOJOB  HCIBITAHHI
HEMETAIAHYECKUX KOMIIO3HIMOHHEIX MaTEpPHANIOB B 00NacTH NPOH3BOACTBA
PaKeTHO-KOCMHYECKHX KOMILTIEKCOB H CHCTEM

Jpyrue xapakTepucTuKu

3.10. O606menHas TpyaoBasi yHKIHA

HCCIEI0BaHUAMH TEXHUIECKOTO YPOBHS H
Ka4eCcTBa IPUMEHIEMBIX HEMETAJUTHUECKHAX
KOMITO3HITMOHHBIX MaTepUaJIOB,

HanmeHoBaHHe | HCIIOJIB3YEMBIX ISl IIPOM3BO/ICTRBA PAKETHO Kon ] YposcHb 7
M A p A b KBanu(UKanuu
KOCMHYECKHX KOMILUIEKCOB M CHCTEM, IS
BHIOOpA MEPCIIEKTHBHBIX KOMIIOHEHTOB 1
MAaTE€pHAJIOB U3 HUX C [EJIBIO BHEAPCHUA HX B
TIPOM3BOACTBO
Mpoucxoxerne | 3aMMCTBOBaHO H3
€HHO |
06006, TPYAOBOU i Opurusan X p———
dyHskuun |
Kox PerncTpanioHHBIM
OpHIrrHHaJla HOMEP
po¢eCCHORAIBHOTO
cTaHjapTa
BoamoxHbIe I'naBHBIA XUMUK
HavMEHOBaHHUS Crapuuit Hay4HBIH COTPYAHUK
JIOJDKHOCTEH, Beaymmuii Hay9HBIH COTPYIHHK
npodeccHii I'maBHEIf HAY9HBIA COTPYAHHK -
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Tpe6GoBanus x Bricmiee o6pa3oBaHue — MAaruCTpaTypa MM CIEIHATMTET

obpasoBaHMIO U WIH

obyueHu0 Bricmee o6pa3oBaHHe — MarucTparypa WM cenuamreT (HenpoduisHoe) 0
JONOJIHHTENBHOE NPodecCHOHANbHOE 00pa3oBaHue B 00IaCTH NIPHKIIATHOM
XHMHAH

Tpe6GoBanus k onbiry | He MeHee nsTu JIeT Ha pyKOBOAAIAX JOJDKHOCTAX B 00IACTH MPHKIIAXHON

NPaKTHIeCKOH paboThl

XHMHH B MAIHHOCTPOCHHH

Ocobsle ycinoBus
Jronycka K pabote

JInua He Monoxe 18 yer

IpoxoxaeHHe 0653aTeILHEIX TIPEABAPATENBHEIX (IIPH FOCTYIUICHHHA Ha
paboTy) H NepuoMIECKHX MEUIMHCKAX OCMOTPOB (00cienoBanuif), a Takoke
BHEOUEpeIHBIX MEIHLIMHCKUX OCMOTPOB (00ceioBaHMit) B OpSKE,
YCTaHOBJICHHOM 3aKOHOAaTeIbcTBOM Poccuiickoit depepanun

ITpoxoxnenne o6ydeHus, CTAKAPOBKH, HHCTPYKTaXa II0 OXpaHe TpyAa Ha
pabodeM MecTe, U IPOBEPKH 3HAHUA TpeOOBaHMH OXpaHBI TPYAA C
othopMIIeHHEM JOMYCKa K CaMOCTOSTENBHOM paboTe, IPOXOXKACHUE 00ydeH A
OKa3aHHUIO NepBOi IIOMOIH OCTPaJaBIIHM

ITpoxosxaeHHE NPOTHBONOXKAPHOTO HHCTPYKTaXa

IIpoxoxnenne HHCTpyKkTaxka Ha [ rpymiry momycka no 31eKTpoOe30nacHOCTH
Bo3MoXHBI OTpaHHYeHH, CBA3aHHEIE ¢ hopMoii momycka K HHbopManyy,
COCTaBISIOMEH rOCYIAPCTBEHHAYIO TakHy B ]

XapakKTCPUCTHKHA

PexoMenzyercs nomonHuTenbHOE NIpodecCHOHANBHOE 06pa30oBaHUE —
HpPOTpaMMBI OBLIIIEHAS KBATA(UKAIME HE PeXe OJAHOro pasa B TPH roja
PexoMenzyeTcs BlaieHle OJHAM HIIM HECKOJBKHMY HHOCTPAaHHBIMH S3BIKAMH
Ha YPOBHE YTE€HAS TEXHUUECKOH JTHTEPaTyphI

Jis crapiero Hay4HOTO COTPYIHHKA PEKOMEHIAyeTcs HAMIAE YIeHOH
CTCIICHH, HATHYNE HAYYHBIX TPYIOB UJIH aBTOPCKUX CBHACTEIILCTB HA
HA300peTeHus

JUng BeAymiero HayqyHOTO COTPYJHUKA — HAIHYHE YYEHOH CTEIEHH IOKTOpa
WA Kagau/laTa HayK, HATMINC HAYYHBIX TPYAOB UJIH aBTOPCKUX CBUACTEILCTB
Ha U300pETeHNS, a TAKXKe PEATH30BaHHBIX Ha MIPAKTHKE KPYIHBIX IIPOESKTOB H
paspaboTok

JU1d TTIaBHOTO HAy9HOTO COTPYIHHKA — HANNYHNE YICHOH CTENEHH JOKTOpa
HayK, HAIHYHE KPYIHEIX HAYYHBIX TPY/IOB WIH JUILIOMOB Ha OTKPHITHS H
aBTOPCKHX CBHACTENILCTB Ha H300PETEHNUS, a TAKKE PeaTH30BaHHbBIX Ha
TIPaKTHKE Pe3yIHTATOB

JomonHuTENbHBIE XapaKTePHCTHKY

HaumenoBauune
JIOKYMEHTa

HawnmMeHnoBanue 6a30Boi# rpynisl, JOKHOCTH

Ko
A (mpodeccun) MITH CIEHATTBHOCTH

OK3

1223 PyxoBoauTeny moapasaeneHuii 10 HayIHbIM
HCCIIEOBaHUAM H pa3paboTkaM

EKC

- Crapmuil Hay9HBIH COTPYIHHK
- Beaymuit HayuHBIH COTPYIHHUK
- [ 1aBHEBIA HayHBIH COTPYHHK

I'aBHEIH XHMHK

OKIIITP

24376 Hayusblif coTpyIHUK (B 007IaCTH XUMHIH)
27392 XumuK

OKCO

1.04.04.02 Xumus, Qu3nka ¥ MeXaHHKa MATEPHAIIOB

ATCPUATIOBEACHUEC U TCXHOJIOTHH MAaTCPHUAIIOB
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OKCBHK 050208 | TexHONOIHS MAIUMHOCTpPOEHHA
0516 00 Merajuryprus ¥ MaTepHaIOBEACHHE
0516 09 MarepuanoBeaenue (II0 OTPacisiM)
051700 XuMudeckas TEXHOJIOTHS
05 17 06 TexHonorus u nepepaboTka IOJIMMEPOB H KOMIIO3UTOB

3.10.1. Tpynosas ¢pyHkuus

q)opMPIpOBaHPIe KOHLECIIIUH HHHOBAITHOHHO-
TEXHHUYCCKOI'O Pa3BUTHUA B obnacTu
MaTepHAIOBEACHUA HCMCTATNTHIYCCKHX
KOMIIO3HIIHOHHBIX MaTCpHajioB,

HCIIONIb3YEMBIX UL TPOU3BOJACTBA PAKETHO- VpoeeHs
HaumeHoBaHue KOCMHUYECKUX KOMILIEKCOB H CHCTEM, C Kon | J/01.7 (OZYpPOBEHB) 7
opranu3anyell BHEAPEHHUS HOBBIX KBAJH(UKALUH

IPOTPECCHBHBIX COCTABIIOMIX :
KOMIIOHEHTOB M TEXHOJIOTHI HX

nepepaboTKH, a TakkKe MOBBIIICHHAS
9 PEKTHBHOCTH HX HUCIOJIB30BAHHA

TpoucxoxaeHue TPYIOBOM 3auMcTBOBaHO U3
GbyHKIHH Opurusan X OpHrHHaIa
Kon PerucrpaionHslit
OpHruHana HOMEp
npo(eCCHOHAIBHOTO
CTaHAapTa
TpynoBsie feiicTBus @®opMupOBaHHE NOJIATHKH B O00JACTH HHHOBAMOHHOTO pAa3sBHTHUA 1O

MaTepHAJIOBEACHUIO W  TEXHOJOTMH MepepaboOTKH  KOMIIOHEHTOB H
MaTepHAIOB, HCHOJB3YEMBIX JUIS IPOM3BOACTBA PAaKETHO-KOCMHYECKHX
Pa3pa6oTka IUIaHOB IEPCIEKTHBHOTO Pa3sBUTHA M O0POPMIICHHE TEMAaTHYECKHX
KapToueK Hay9HO—HCCIE0BAaTENbCKUX PaboT, HAyIHO—HCCIICAOBATENBCKUX H
ONBITHO—KOHCTPYKTOPCKUX paboT [and BKIOYCHHA B  (enepalbHble
MporpaMMbl B 00JIaCTH HPOA3BOJICTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM o L
Hayuno-TexHHYeCKOE PYKOBOACTBO HPOBEJCHUEM MATEHTHO-JIATEPATYPHOTO
o030pa W BBIIBIEHHEM MpPOOJEMAaTHKH MaTepHAJIOBEACHNS B oOnacTh
TIPOU3BO/ICTBA PAKETHO-KOCMUYECKAX KOMILIIEKCOB H CHCTEM

IInanmpoBanye MNpOBeNeHHUS SKCOCPHMEHTOB C HOBBIMM MaTepHallaMH H
OllCHKAa MX pe3yJIbTATUBHOCTH B 00JacCTH MNPOW3BOACTBA PAaKETHO-
KOCMHYECKHX KOMIIIEKCOB K CHCTEM

Beibop HampaBleHHH 10 IEICBOMY  HCCICHOBAHHIO S(P¢PCKTHBHBIX
MaTepHalioB W KOMIOHEHTOB C KOMIUIEKCHEIM OIIEHHBaHHEM (pU3UKO-
XHUMHYECKUX, U3AKO-MEXaHUIECKUX M TEIUIOPU3UICCKUX XapaKTCPUCTHK H
9pO3WOHHOM CTOMKOCTH MaTepHaloB M CIIENTEXHUKA B oOiIacTh
[IPOU3BOJCTBA PAKETHO-KOCMMIECKHX KOMILIEKCOB M CHCTEM

Heobxoaumele ymeruss | OcymiecTBISITE MOHCK JUIS CO3JAaHUSA HOBBIX HMOJMMEPHBIX KOMIIOZWIMH H
KOMIIO3UIIMOHHBIX MAaTepHAIOB (BKIIOYAs 3JIaCTOMEPHI), HCIOJIbL3YEMBIX JUIS
MPOM3BOZCTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM

OCymeCTBJ'IﬂTL IIONCK ©W TICPBHYHBIC HMCCICOOBAHUA HEMCTAJUIHYCCKUX
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KOCMHYCCKHX KOMIUICKCOB H CHCTEM

pazpabaThIBaTh HOPMATHBHO-TEXHHYECKYIO [AOKYMEHTalHIO B 0ONacTH
MPOH3BOJICTBA PAKETHO-KOCMHIECKHX KOMILIEKCOB H CHCTEM

ITpopabaTeBaTe H HHTEPIIPETHPOBATH PE3YILTATHL HCCIACAOBAHUH B 00JIACTH
HpPOH3BOACTBA PAKETHO-KOCMUIESCKHX KOMILTEKCOB M CHCTEM

ITpou3BoauTH paH)XHpPOBaHHE napameTpoB HEMeTaUTHIECKHX
KOMIIO3UIMOHHBIX MaTE€PUAJIOB, WCIONB3yeMbIX JUIS IIPOH3BOJICTBA PaKETHO-
KOCMHYIECKHX KOMIUIEKCOB M CHCTEM, YyBCTBHTEIBHBIX K H3MEHEHHUIO

Heo6xonuMele 3HaHHSA

TpeGoBaHHs cIEUMANM3APOBAHHBIX METOAMK, CTaHAApPTOB B o00nacTH
MAaTepHANIOBEICHAA B PAKETHO-KOCMHIESCKOH IPOMBIIUIEHHOCTH

HoMenxnatypa ® METOABI MOJyYeHHS TONHMMEPOB, HAIMOIHUTENEH
KOMITO3MIIHOHHBIX MATEpHaNioB, BKIIOYAs 3JIACTOMEPHI, KJIEH, 3allUTHHIE
NOKPBHITHA Pa3IMYHOTO HAa3HAYEHHs B OONACTH NPOH3BOACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB U CHCTEM

QU3HKOXMMHS MOJICKYJIPHBIX ~ COCAUHEHWi{, TEXHOJOTHA MOJMydeHHs
CBA3YIOIUX H HAaNOJNHMTENCH B 00JacTH NPOM3BOACTBA  PAKETHO-
KOCMHYECKHX KOMIUIEKCOB M CHCTEM -

OcobeHHocTH Mex(asHOro B3aUMOJCHCTBUS Ha TPaHUIAX «IIOIMMEpHAs
MaTpHIa — HallOJHHTEIG» B 00JacCTH MPOU3BOJACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB H CHCTEM

Crenanu3HpoBaHHBIC METOJBI HHCTPYMEHTAIBHBIX HCCIIEfOBaHHUii B 001acTH
TIPOH3BOJICTBA PAKETHO-KOCMUYECKHX KOMILJIEKCOB H CHCTEM

KOMILTIEKCOB M CHCTEM |

MeTtoabl CTaTHCTWYECKOTO aHAAM3a MW  MaTeMaTHYecKoit 06p360TKH
PE3yIbTaTOB HCCIIE0BaHui B 001aCTH TMIPOU3BOACTBA PAKETHO-KOCMHAYICCKHX

Meroap! PaXUPOBAHUA IIAPAMETPOB #W HX B3aUMO3aBHCHUMOCTH AA
HEMECTANIHYCCKAX KOMIIO3HIIAOHHBIX MATCPHAIOB, HCIIOJIB3yEMBIX IJIsA
TIPOU3BOACTBA PAKCTHO-KOCMHICCKUX KOMIIJICKCOB M CHCTCM

Biusane (GaxTopoB KOCMHUYECKOTO MPOCTPAaHCTBA (BaKyyMma, TeMIEpaTypH,
aTOMapHOTO KHCIOpOJAa, WOHM3MPYIONIMX H3JIy4YeHHH) Ha CBolicTBa
HEMETAUIMYECKAX  KOMIIO3MIMOHHBIX  MAarepuajoB H  TOKPHITHI,
HCTONB3YEMBIX IS IIPOM3BOJICTBA PAKETHO-KOCMUYECKUX KOMILIEKCOB H
cHCTEM

Apyre

3.10.2. Tpynosas pyHknust

HaumeHoBaHHE

Pa3paboTka HHBECTUITHOHHBIX IIPOEKTOB 110 !
aKTyaJbHEIM IpobieMaM B 001aCTH !
MaTepHaIOBEICHHS 1 TEXHOIOTHH, B TOM |
YHCIIe OpraHy3alys INIAHRPOBaHUS paboT 1o

BKJIFOUCHHA B q)ez[epanbﬂme LCICBBIC
IIPOrpaMMel OTPACI€BOro 1 MEXOTPacCJI€BOro
3HaYeHHs B 001aCcTH IIPOMU3BOJACTBA PAKCTHO-
KOCMHYCCKUX KOMILUICKCOB H CUCTEM

Vposens
HMIIOPTO3aMECIICHHUIO KOMIIOHEHTOB
P - ’ Kon | J/02.7 (OKYPOBEHS) 7
NIONIYIIPOAYKTOB U MarTCPpHATIOB JJIs KBATH (bl/lKa].l]/II/[




I[IpoucxoxaeHHE TPYIOBOM
GbyHKIHH
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3auMCTBOBaHO M3
Opururan X
OpHUTHHAJIA
Kon PeructpauyonnsIii
OpHTHHANA HOMEp
po{heCCHOHANBEHOTO
CTaHIapTa

TpynoBsie neiicTrus

PaccMoTpeHre MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTAIHH, COINIaCOBaHHE
H3MCHEHHMI, BHOCHMBIX B TEXHHYECKYIO NOKYMEHTAIHIO, C KOPPEKTHPOBKOMH
TEXHOJIOTHIECKHUX IIPOLIECCOB M PEXMMOB IPOH3BOJACTBA NP NPOBEACHHH
HCIBITAHHM HOBEIX MAaTepHaOB KOHCTPYKLMOHHOrO Ha3sHA4YeHHA B 0OIacTH
NPOM3BOACTBA PAKSTHO-KOCMHYECKUX KOMILIEKCOB M CHCTEM

KOHTPOJ'II: BBITIOJIHCHH A Hay4IHO-HUCCIICA0BATCIbCKUX pa60T Imo
TOCYAApPCTBCHHBIM KOHTPaKTaM, OOroBopaM H APYIrUM 00sI3aTeNILCTBAM B
00macTu IIPOU3BOACTBA PAKETHO-KOCMHYCCKHX KOMIIJICKCOB H CHCTEM

PyKOBOI[CTBO IIPOBEOCHUEM HCCICAOBATCIBCKUX U OKCHECPHUMCHTAJIBHBIX
pa60T. 0 OCBOCHHIO BHOBB p&paﬁaTbIBaeMBIX TEXHOJIOTHYCCKHUX NMPOLIECCOB
IIpH OIPOBEACHUH HCOBITaHUIM HOBBIX MaTepHaIOB U KOMIIOHEHTOB JJI1 HHX B
obmacTu IPOHU3BOACTBA PAKETHO-KOCMHMYICCKHX KOMIUIEKCOB H CHCTEM

Coznanue 00BEKTOB I/IHTeJIJ'IeKTyaJ'ILHOﬁ COOCTBEHHOCTH H OINPEACICHUC
aKTyaJIi3alluyi HUX BHEIAPEHHUA B obyacTi OpOU3BOACTBA PAKETHO-
KOCMHYCCKHX KOMILIICKCOB U CHCTCM

[MoaroToBKka HAYYHO-TEXHHYECKHX ITyONMKALMA B MEYAaTHBIX H3JaHHAX B
0071aCTH IPOM3BOACTBA PAKETHO-KOCMAYECKUX KOMILIEKCOB H CHCTEM

Heo6xomuMele ymeHus

PazpaGaThiBaTh MEPOIPHUATHS [0 YCTPAHEHHUIO TEXHONIOTHIECCKAX OTKIIOHSHHIA
B 0011aCTH IPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H CHCTEM

OcyI].IeCTBJIﬂTB 9KOJIOTHYCCKYIO S3KCIICPTU3Y H CIOCOOCTBOBATH CHIDKEHHUIO
Kjacca OmaCHOCTH MaTCPHAIIOB, HCIIOJIB3YEMBIX I IIPOU3BOACTBA PAKCTHO-
KOCMHUYCCKHX KOMIUTICKCOB H CHCTEM

Onpenenste NPAMEHSAEMOCTh HWHCTPYMEHTAIFHBIX METOMOB HCCIIEIOBaHHUit
JUIL MAaTEpHAIOB, KOMIIOHEHTOB M OOpa3noB-ZEMOHCTPaTOpOB H3JENHH C
OpHEHTAIlMEW HA YYBCTBHTEJILHOCTH TNApaMeTpoB ¢ (YHKIHOHAILHOM
3aBACHMOCTBIO, C HCKOMBIMH XapaKTEpHCTHKaMH MM  KPUTEPHIAMHU
TIOBPSKAAEMOCTH B ODNAcTH  NPOM3BOACTBA  PAKETHO-KOCMHYECKHUX
KOMILIEKCOB H CHCTEM e

Haxomute oNTHMambHbEIC pEMCHHS TIPH TPOBCACHHH HCIBITAHHA C
HCIOJIF30BAHAEM HHCTPYMEHTATHFHEIX MAaTEepHAIOB W METOJMK OHpeleseHHs
(YHKIHOHANLHEIX  3aBHCHMOCTE B OONAacTH TNPOM3BOACTBA PAKETHO-
KOCMMMCCKAX KOMIUICKCOB H CHCTEM S

PazpabarbBaTh KOMILIEKT JOKYMEHTOB TEMaTHICCKAX KapToyeK (IPOEKTOB) U
TIPOJIBUTATH MX Yepe3 HAyYHO-TEXHUYECKHE COBETHI B 00/1aCTH IMPOH3BOICTBA
PaKeTHO-KOCMHYECKHX KOMIUIEKCOB B CHCTEM

CrocoOCTBOBAaTh NOBEIMICHHAIO KBaJIH(l)IfIKa]mH HHXXCHCPHBIX KaJApoB B
061IACTH IPOH3BO/ICTEA PAKETHO-KOCMUIECKHX KOMILIEKCOB M CHCTEM

HeobxoquMele 3HaAHUS

TpeboBanus crIeMATH3APOBAHHBIX METOAMK, CTaHAAPTOB B OOIacTH
MAaTepHAIIOBE/ICHAS B PAKETHO-KOCMHYECKOH MPOMBIIIJICHHOCTH

O030opHas uHGOpMaNHL IO JOCTHTHYTOMY YPOBHIO B MaT€pPHAJIOBE/CHHH H
TEXHOJIOTHH B MEXIYHAPOJHOM MacmTabe B 001acTH MpON3BOACTBA PaKeTHO-
KOCMHYECKHX KOMIUIEKCOB ¥ CHCTEM

Meroaudeckue MaTepuaibl i HOPMAaTHBHBIE NIPABOBHIC aKTHI IO pa3paboTke
HalpaBJICHA#N JeATEeNFHOCTH IS BHECEHHS MpeMJIOKeHHH B (emepanbHyio
[EJIeByI0 TporpaMMy B OONAacTH MPOU3BOACTBA PAKETHO-KOCMHYECKHX
KOMILIEKCOB M CHCTEM
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B03MOXHOCTH TPaBOBOM 3alUTHl IPH COMIACOBAHHMHM H 3aKIIOYCHHH
JOTOBOPOB M BHIMOJHEHHH paboT B paMKax Hay4YHO-HCCIICJIOBATEIBCKAX H
ONBITHO-KOHCTPYKTOPCKHX pabor B 00NlacTH HPOHM3BOJCTBA PAKETHO-
KOCMHMYECKHX KOMIIJIEKCOB H CHCTEM

| Jlpyrue XxapakTepucTHKH | -

3.10.3. TpynoBas ¢pynxums

HayuHoe pyKOBOJCTBO MIaHUPOBAHUEM U
MPOBEACHHUEM 3KCHCPUMECHTAIBHBIX
HCCIIeOBaHMH 1O aKTyaIbHEIM IpobieMaM,

BKJIFOYAs OLEHKY KAueCTBa IPUMEHSEMEIX Vposens
HaumeHoBaHUe HCXOIHBIX KOMIIOHCHTOB Jijisti ()OPMOBAHUA Kox | J/03.7 (mozypoBeHp) 7
HEMETAJUIMYECKUX KOMITO3HIIHOHHBIX ©  KBaTH(HKAIWH

MaTepHaioB, UCIIOIb3YEMBIX I !
TIIPOU3BOACTBA PAKETHO-KOCMHUYECKHX |
KOMILJIEKCOB U CHCTEM |

IIpoucxoxaenye Tpya0BOi Opurmman X 3aUMCTBOBAHO U3
dyHKIMH OpHIHHAIA
Kon PerucrpanyoHHbii
OpHUrHHaNa HOMep
npoheCCHOHAIBHOTO
CTaBjapTa
TpynoBsie neficTBus Hay4no-TexHHueckoe pyKkOBOJACTBO Ha 3Tane NPeANpPOCKTHBIX HCCICIOBAaHHM

TEXHHIECKUX U ()YHKIHOHAIBHBIX XaPaKTEPUCTHK IPAMEHAEMBIX MaTEPHAIOB
M HX aHAIOrOB, BBIMBICHHE H aKTyaim3alud ImpoGieM B obiacTH
MPOH3BOJICTBA PAKETHO-KOCMHYECKHX KOMILUIEKCOB M CHCTEM

PazpaboTka mporpaMM SKCIOEpPHMMEHTANBHBIX HCCIefOBaHWH Ha Oase
HEPBHYHBIX MPOPACOTAHHBIX PEIUECHMA B O0JACTH IPOU3BOACTBA PAKETHO-
KOCMHYECKHX KOMILIEKCOB H CHCTEM

AHamu3 TONYYEHHBIX pE3YJbTATOB M IUIAHHPOBAHHE PACHIMPEHHBIX
HCIOBITAaHUH B 0GacTH MPOU3BOIACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

00JIaCTH MPOU3BOJICTBA PAKETHO-KOCMHIECKUX KOMIUIEKCOB H CHCTEM
Texuuueckoe PYKOBOZCTBO TIPOBEACHUEM PacIIMpEeHHBIX 21
BOCIIPOH3BOJMMBIX HCHEITaHMH B  00JaCTH IPOM3BOACTBA  PAKETHO-
| KOCMHCCKHX KOMIUICKCOB M CHCTEM =~ e _
Hay4Ho-TeXHHYeCKOEe PyKOBOICTBO Peali3alyeil BHEAPESHS B IPOM3BOICTBO
HOBBHIX MAaTEpHANOBSAYECKMX H TEXHOJNOTHICCKHX pCHICHHM B o00macTd
MIPOM3BOJCTBA PAKETHO-KOCMHYECKUX KOMIIJIEKCOB H CHCTEM

OdopMmieHHEe TEXHHKO-3KOHOMHAYECKOTO HPOEeKTa IO BHEAPEHUIO HHHOBAIIHH
B 0011aCTH IPOM3BOJCTBA PAKETHO-KOCMUYECKHX KOMILJIEKCOB H CHCTEM
Heobxomumere ymennss | [Ipou3BOAMTE SKCHEPTHYIO OILIEHKY HOBBIX TEXHOJOTHI C LEIBIO MOBBILIEHHS
KOHKYPEHTOCIIOCOOHOCTH BBITyCKaeMOii MPOXYKIIMH B 06NACTH MPOH3BOACTBA
| PaKETHO-KOCMHIECKAX KOMIUIEKCOB H CHCTEM

OcymecTBIATs MOATOTOBKY NpPE3CHTAlMH B HAYYHO-TEXHHYCSCKHX COBETaX C
BH3yanH3anueit MPEAMYIIECTBEHHBIX TEXHUYECKHX (cmyxeOHBIX)
XapaKTEPHCTHK B 06J1aCTH NMPOU3BOACTBA PaKEeTHO-KOCMAYECKHX KOMILIEKCOB
H CHCTEM
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IIpousBoauth aHAMHM3 TEXHHUKO-SKOHOMHYECKHE pPACYETOB MPOEKTOB II0
BHEAPEHHIO HOBEIX MAarTepHaloB M TEXHOJOTHM B 0O6NacTH MPOH3BOACTBA
PaKEeTHO-KOCMHYECKHX KOMILIEKCOB H CHCTEM

Hpeuc*ranms HHTEPEChl OpraHu3anii Ha HAYYHO-TCXHHYECCKHX COBETax IO
cneunannsuponannoﬁ TCMATHUKC U IMPOAYKHIHHU TPAXIAHCKOrO Ha3sHAYCHUSA B
obnactu IIPON3BOACTBA PAKETHO-KOCMHUYCCKUX KOMIUICKCOB ¥ CUCTCM

Heo6xonumsie 3HaHus

TpeboBarms creMAATH3HPOBAHHEIX METOJHMK, CTAaHAapTOB B 0ONACTH
MaTepHAIOBENEHHS B PAKETHO-KOCMUYECKOM IIPOMBIILIEHHOCTH

VpoBeHbP TEXHONOTHA TIPOM3BOJACTBA y OpraHM3alMii — CMEXHHKOB
(KOHKYPEHTOB, BKIIOYas ITOCTABIIMKOB KOMIIOHEHTOB NoNydaGpuKaToB H
MaTeprasoB) B 06JIaCTH IIPOU3BOJACTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB B
CHCTEM

Texnuueckue TpeboBaHUS, NPENBABISEMbIE K CHIPBIO, MaTEpHAIaM H TOTOBOH
TIPOAYKIMH B OOJIACTH NPOM3BOICTBA PAKETHO-KOCMUUYECKUX KOMIUIEKCOB H
CHCTEM

HopMmaruBHO-TexHUYeCKass MOKYMEHTAlMsA I10 XHMHYECKOMY aHAIM3y U
IoKa3aTeliM B  paMKax JOKYMEHTalMM B  pPaKeTHO-KOCMHYECKO
IIPOMBIIUICHHOCTH U B 00BEMe BXOIHOI'0 KOHTPOJIA B 00JIACTH IPOH3BOJACTBA
paKeTHO-KOCMHUYECKHX KOMILIEKCOB H CHCTEM

HopMaTuBHBEIE HpaBOBBIE aKThl H METOAMYECKHE MaTepHaibl MO paboTe ¢
TIPEKYPCOPaMH C CHIIBHO HEHCTBYIOIIMMH SAOBHTHIMH BEIECTBAMH B 06J1aCcTH
KOMILICKCOB H CHCTCM

3.10.4. Tpynosasi pyHKnus

HPHOPUTETHEIX 33714 JUIS CO3/AHUS Vposens
HanmeHoBaHMe 00BEKTOB HHTEIUIEKTY ABHOM Koan | J/04.7 | (monyposens) 7
cOOCTBEHHOCTH B 001aCTH IPOM3BOACTBA | KBaTHGHKAIHH

CHUCTEM

dopMupoBaHre KOHIENIIUN NaTEHTHBIX
HMCCIIENOBAHUM C BEIIBICHHEM

PaKE€THO-KOCMHUYCCKHX KOMILJICKCOB U

IIponcxoxaeHre TpyAOBOM
yHKIMH

Opurmman X 3auMCTBOBaHO U3 [ I
opurmbHa;mia =~ = 0 L
Koxn PerucrpamoHHbIi
OpHIHHANA HOMeEp
npodeccuoHanbHOro
CTaHJapTa

TpynoBsie aefictpus

OnpeneneHue COBOKYITHOCTH CBOMCTB MaTepHaloB (0a30BBIX OOBEKTOB);
METONOB HCHBITAaHHH B 001aCTH IPOHM3BOACTBA PAKETHO-KOCMHUYECKHX
KOMIIIEKCOB H CHCTEM -

I/I3y‘leH[/Ie HH(l)OpMaHI/IOHHBIX HACTOYHHKOB I10 HAIIPABICHUIO OCATCIIBHOCTH H
BBIABJICHHC OTJIHYHUTCIIBHBIX IMPUA3ZHAKOB B obnactu IIPOU3BOACTBA PAKETHO-
KOCMHYCCKIUX KOMILUICKCOB H CHCTCM

Hay4Ho-TeXHHYECKOE PYKOBOACTBO IO (OPMHPOBAHHIO OTYETOB IIO
TMAaTeHTHBIM HCCIICJIOBAHUAM C aKTyaIH3allueil HampaBleHHH pa3paboTku ¢
IENbl0 CO3JaHHA HOBBIX OOBEKTOB HHTEIUIEKTyaIbHOH COOGCTBEHHOCTH B
00JIaCTH MPOU3BOJICTBA PAKETHO-KOCMHYECKIX KOMIIJIEKCOB H CHCTEM

HeobxomuMele ymenust

TIpoBOAHMTE AHANMTHYECKHE WCCIEAOBAHMS PE3YNBTATOB, H3NOKEHHBIX B |
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OITHCaHMAX K obBeKTaM HHTEIUIEKTYaTbHON COOCTBEHHOCTH,
UHGOPMAllMOHHBIX HCTOYHHKAaX B OOJIACTH IIPOHM3BOACTBA  PaKeTHO-
KOCMHYECKHX KOMILIEKCOB U CHCTEM

BrBIATE NpeuMyniecTBa M HEJOCTAaTKH 0a30BBIX OOBEKTOB € YYETOM
NOCTEAYIOIUX  HAayYHO-TEXHHYCCKHX  WCCICIOBaHHM B obmactu
MIPOU3BOJICTBA PAKETHO-KOCMUYECKHX KOMILJIEKCOB M CHCTEM

Pa3paGaThiBaTh NEPCIEKTHBHBIE TEXHUYECKUE PEIIEHHs, APTYMEHTUPOBaHHEIE
TEOPETHYECKUMH IIPENIOChUIKAME B 00JacTH MPOU3BOACTBA pPAKETHO-
KOCMUYECKMX KOMIUIEKCOB M CHCTEM

OcdopMisTh 3asBKM HA IIpefIojiaraeMble TEXHHYECKHE pelleHusl B 00IacTa
MaTepHAIOB, cIOCO0OB HPOU3BOJCTBA U KOHTPOJISL B 001acTH NPOU3BOACTBA
PaKETHO-KOCMHYECKHX KOMILJIEKCOB M CHCTEM

HeobOxoaumeie 3Hanus

Tpe60BaHI/I$I CIICNUATU3NUPOBAHHBIX METOAUK, CTaHIapTOB B obmactu

CoBpeMeHHbIH JOCTHTHYTHI YpPOBEHb II0 OTEYECTBEHHBIM M 3apyOekHBIM
HMCTOYHMKAM IIyTe€M H3YUeHHs TEXHHYECKHX INEPHOIMYECKUX W3JaHHH B
0061acTH IPOHU3BOJICTBA PAKETHO-KOCMHYECKIX KOMIUIEKCOB M CHCTEM

TenpgeHnuM AanbHEHIIETO COBCPIICHCTBOBAHUS B obnacru ITPOU3BOIACTBA
PAKETHO-KOCMHUYCCKHX KOMILJICKCOB H CHCTEM

Crioco6n1 (bOpMPIpOBaHKSI IIOJIMMEPHEBIX, ITOJIMMEPHO-KOMIO3UIIHOHHBIX H
3IaCTOMCPHBIX MAarCpHajioOB Uil OOCTIDKCHHSA MaKCHMAIbHO IIOJIC3HBIX
TEXHUYCCKUX  XapaKTCPHUCTHUK B obnactu IIPpOU3BOACTBA  PAKECTHO-
KOCMHUYCCKHAX KOMIUICKCOB ¥ CUCTEM

IlpeumymecTBa ©  HEJOCTAaTKH MeTONOB  ¢GOpPMOBaHHA B  OONacTH
TPOM3BOJICTBA PAKETHO-KOCMHYECKHX KOMILIEKCOB M CHCTEM

TpebyeMbiii ypoBeHb oOcHamieHHOCTH naboparopHoif 6asel B obmactm
IPOU3BOJICTBA PAKETHO-KOCMHIECKIX KOMILIEKCOB H CHCTEM

JlpyrHie XapakTepucTiKu

3.10.5. Tpynosas ¢pynxuus

pe3yILTaTOB HayYHO-HUCCIIEOBATENBCKHX YposeHs
HanMeHoBaHue OIBITHO-KOHCTPYKTOPCKUX paboT B obmactu | Koa | J/05.7 . (momypoBeHb)

TIPOM3BOJICTBA PAKETHO-KOCMHUYECKHAX KBATH(HKALHH

KOMILIEKCOB U CHCTEM |
g}lz::;)[;zmeﬂne TPYAOBOH Opurmman X 3;[;][;{;[{':)[:3,!{0 w3

Kon Perucrpaimonnsiit
OpHIHHAJA HOMEp
npodeccHOHATEHOTO
CTaHJapTa

Tpynoseie nefcTBHA TexHuueckoe pPyKOBOACTBO BHECCHHMEM H3MEHEHHH B KOHCTPYKTOPCKYIO

JOKYMEHTAIMIO M TEXHOJOTHIECKHE MpOLecChl (peryiaMeHTH) B oOmacT
TIPON3BOJICTBA PaKETHO-KOCMHYECKIX KOMIIJIEKCOB H CHCTEM

IInannpoBanme ompeneneHus ONTHMAIBHBIX I[IApaMETPOB IO peXHMaM
MPOU3BOJICTBA PAKETHO-KOCMHYECKHX KOMILJIEKCOB H CHCTEM

Pa3paoTka KapT CTaTHCTHYECKOTO KOHTPOJIS H YIPABJICHHS MPOLECCaMA
IyTeM YCTaHOBJICHHSA PAaHHUIl PETYIUPOBAHHS NapaMeTpaMH, BIUAIOIMEMH Ha
CHATOYHBIE HOKAa3aTeJld B OOJIaCTH MPOM3BOJACTBA PAKETHO-KOCMMYECKHX
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KOMIUIEKCOB H CHCTEM

COI‘JI&COB&HHC WHHOBAIlMHi C PYKOBOACTBOM H BHCJIpCHHG HMHHOBaIIH B
MPOU3BOACTBO PAKCTHO-KOCMHYCCKHX KOMIIJICKCOB H CHCTCM

O6cyxeHne pe3ynbTaToB HCIBITAHWN B 00JACTH IIPOM3BOJACTBA PAaKETHO-
KOCMHYECKHX KOMIUICKCOB H CHCTEM

OnpefenieHre 0GBHEMA IOMOIHHTENBHBIX JOBOJOYHBIX HCCIEIOBAHAN (110
Mepe HEOOXOAMMOCTH) B 00JNacTH TpPOH3BOACTBA PaKETHO-KOCMHYECKHX
KOMIUIEKCOB H CHCTEM

Koopnunauus paboTs! 1o mopGopy ONTHMAJIBHEIX MaTepHAIOB H PEXKHAMOB HX
dopMmoBanus (epepaboTKH) B 001aCTH MPOM3BOJICTBA PAKETHO-KOCMHYECKHX
KOMILJIEKCOB U CHCTEM

Heo6xomuMele ymMmeHusSt

YnTaTh U aHAIH3HUPOBATh CHENUATH3NPOBAHHYIO JIATEPATYPY IO MOIYYESHHIO
| TIPUMEHEHHIO MOMAMEPHBIX, MOJHMEPHO-KOMITO3MIMOHHBIX MaTEpHAJIOB B
00J1aCTH IPOU3BO/ICTBA PAKETHO-KOCMHYECKHX KOMILICKCOB M CHCTEM, B TOM
9HCIie IMTEPaTypy Ha AHTIIMACKOM S3BIKE

O600mmaTh W BHEAPATH pe3yNAbTaThl JKCIEPUMEHTOB MpPH IPOBEACHHA
HCIBITAHHH HOBBIX HEMETALIMYECKHX KOMIIO3MIMOHHBIX MAaTEpHAJIOB,
HCIIONB3YEMBIX IJI1 MPOM3BOACTBA PAKETHO-KOCMHYECKHX KOMIUIEKCOB H
CHCTEM

@opmynnponaTb TCXHAYECKHEC YU TEXHOJOTHYECKHE 3a/laHhsd COTPYAHHKaM
noz[pasneneﬂﬁﬁ B o0nmactn IIPOU3BOACTBA PAKETHO-KOCMHAYCCKHX KOMILICKCOB
H CHCTEM

AHATIM3HPOBATL CHCIMANM3MPOBAHHYIO JIHTEPATYpy 10 TMONYUEHHIO K
TIPUMEHCHMIO HOBBIX MATEPHANIOB M TEXHOJOTHH B 00NACTH NPOH3BOACTBA
PaKeTHO-KOCMHYECKHX KOMIUICKCOB H CHCTEM

QopMHpPOBaTE METONUYCCKHE MATEpHallbl II0 IPOBEACHHIO HCILITAHHUI
HETPaJUIMOHHBIX MAaTepHAIOB B O00NacTH MPOU3BOACTBA  pPakeTHO-
KOCMHYECKHX KOMILUIEKCOB H CHCTEM

BruBiarse KOPPYNIHOHHBIE PHCKH H ONPCACIEATh IIYTH UX MUHUMMU3AIIHH B

BHeApATs Meph! 10 MpeJOTBPANIEHHIO KOPPYIIHii B 06I4CTH IIPOH3BOICTBA
PAKETHO-KOCMHYECKHX KOMIUICKCOB M CHCTEM

HeobxonuMele 3HaAHUS

TpeboBanus crenUanM3HPOBAHHBIX METOAMK, CTaHIApTOB B o00jacTh
MaTEpHAIOBCICHHUS B PAKETHO-KOCMHYECKO# MPOMBIILICHHOCTH

Metoasl BXOZHOTO KOHTPOJSA CHIPbS, MATEpHANOB, HoIy}abpukaToB
KOMIIOHEHTOB, HCHOJB3YEMBIX JUI1 IPOM3BOJCTBA PaKeTHO-KOCMUYECKHX
KOMIUIEKCOB H CHCTEM

dopmupoBaHHe MexX(}a3sHBIX ¥ KOHTAKTHRIX TpaHHIl B CTPYKTypax
MaTepHAIOB M KOHCTPYKIHUAX B OONAacTH IPOM3BOACTBA PaKETHO-
KOCMHYCCKHX KOMILIEKCOB H CHCTEM

Meronsr KOHTPOJLA MHOTOCJIOMHBIX CTEHOK H3 NOINMECPHO-KOMIIO3HIIMOHHBIX
MAaTCpHAJIOB, HCHOJIB3YEMBIX JJIA MNPOM3BOACTBA PAKCTHO-KOCMHYCCKHX
KOMIUICKCOB H CHCTEM

IMPOHU3BOACTBA PAKETHO-KOCMHYCCKHX KOMIUIEKCOB H CHCTEM

TpeboBaHMS  AHTHKOPPYNIMOHHOTO  3aKoHoJaTeNnbcTBa  Poccuiickoit
®deneparii M OTBETCTBEHHOCTh 33  COBEpIEHHE  KOPPYNMIMOHHBIX
TmpaBoOHApymeHU# B  0OONacTH  TIPOM3BOJACTBA  PAKETHO-KOCMHYECKUX
KOMIIJICKCOB H CHCTEM

OcHoBHBIE MEDPEI 110 IPEAYNPEKACHUIO KOPPYIIIIHH B Oprasu3aliu B obacta
IIPOU3BOJICTBA PAKETHO-KOCMHYCCKHX KOMIJIEKCOB H CUCTEM
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| JIpyrHe XapakTepHcTHKH | -

IV. CBeaennsi 06 opranu3anusx — paspadorunkax npogeccHoHATBLHOI0 CTAHAAPTA

4.1. OTBeTcTBeHHAN OPraHH3aALHA-pPa3paboTINK

ITAO «Hayqno-npomnozcmeﬂnoe oGBbeHCHAE «Hckpa», fofx;ﬁ Tlepmb

I'enepanbHbI JUPEKTOP IMlarpor Biaagumup bopucosnu

4.2. HanMenoBanus opranu3aunmii-paspaéorankos

- -

! O6mepoccuiickuit K1accuHKATOp 3aHATHIA.

2 Ob6mepoccuiickuit KiaccHprKaTop BUAOB IKOHOMUIECKOH JICATEILHOCTH.

* TlocranoBnenue INpasutenncrea Poccuiickoli @enepamun ot 25 depams 2000 r. Ne 163 «O6 YTBEPKIEHUH TEpeYHs
TSDKEIBIX padoT U paboT ¢ BpeAHBIMM WIM ONACHBIMH YCIOBHAMH TpYZAa, OPH BBUIONHECHHM KOTOPHIX 3alpelIacTca
NpEMEHEHHe TPYAa JIHL MoJIoke BoceMHanuatu xer» (CobpaHue 3akoHomarenscTtBa Poccmiickoii ®enepammn, 2000, Ne 10,
cT. 1131; 2001, Ne 26, ct. 2685; 2011, Ne 26, ct. 3803); craths 265 Tpynoeoro koaekca Poccwmiickoit ®eaepammu (Cobparme
3akoHOxarenscTBa Poccuiickoit @epepanuy, 2002, Ne 1, cr. 3; 2006, Ne 27, cr. 2878; 2013, Ne 14, ct. 1666; 2016, Ne 27,
cT. 4205).

4 Ipuka3s Munsapascoupassurus Poccuu ot 12 ampens 2011 r. Ne 302n «O6 yTBep)KICHMH TiepevHEN BpeIHBIX M (WIH)
OTIACHBIX IIPOM3BOACTBEHHBIX (akTOPOB U paboT, NPH BHINIONHEHAN KOTOPHIX MPOBOMATCS O0A3aTeNIbHBIEC MPeABApHTENbHbBIE
NIepHOAMMECKHE MEINLIMHCKAE OCMOTpHl (oGcmenoBanus), M Ilopsagka mpoBencHMA OOA3ATENBHBIX MPEABAPUTCIBHBIX H
MEPUOAMYECKUX MEIULIMHCKHX OCMOTpoB (oOciegoBaHuii) paGOTHMKOB, 3aHATHIX Ha TDKENbIX paboTax u Ha paborax ¢
BpeOHBIMH ¥ (WIM) ONAcHEIMH YCJOBHSMH TpyHa» (3aperucrpupoBad Mumiocrom Poccum 21 okrabps 2011r,
perucTpauuonHsiii Ne 22111) ¢ m3MeHeHUAMY, BHECEHHBIMH NpuKazaMu MunsapaBa Poccum ot 15 mas 2013 r. Ne 296H
(3apeructpupoBan MumroctoM Poccun 3 wmona 2013 r., permcrpanvonnsiii Ne 28970) u ot 5 nexabps 2014 r. Ne 8010
(3apeructpupoBan MumiocToM Poccum 3 ¢espama 2015 r., perucrpammonsseri Ne 35848), mpukasom Mmuwntpyna Poccnw,
Mumnszgpasa Poccmu ot 6 deppams 2018r. Ne 62w/49H (3aperucrpupoBan MumiocroMm Poccum 2 mapra 2018r.,
?erHCTpauHOHHLIﬁ Ne 50237).

Iloctanosnenue IIpaButenscrBa Poccuiickoit ®@eaepauyu ot 23 cenradpsa 2002 Ne 695 «O npoxoxaeHNH 0043aTeIbHOrO
NCHXHATPUYECKOTO OCBUETEECTBOBAHMS PabOTHIKAMY, OCYIIECTBIIAIONIIMY OTAENBHEIE BHAB AEATENLHOCTH, B TOM YHCIIe
JesTeNbHOCTD, CBA3AHHYIO C MCTOYHMKAMH IIOBHINIEHHOW OMACHOCTHU (C BNMSHWUEM BPENHBIX BELIECTB H HEGIArONPHATHBIX
IIPOM3BOACTBEHHBIX (PAaKTOPOB), @ Takke paGOTAIONIMMH B YCJIOBHAX NOBHILEHHOM onacHocTHY (Cob6paHue 3aKOHOAATENBCTBA
Poccuiickoit ®enepannn, 2002, Ne 39, cr. 3796; 2013, Ne 13, cT. 1559).

8 ITocranoBnerne Muntpyna Poccrm, MunoGpasoBarus Poccun ot 13 suBaps 2003 r. Ne 1/29 «O6 yrBepxacHnH Ilopaaka
o0yueHHs N0 OXpaHe TpyJAa M MMPOBEPKY 3HaHMI TpeGOBaHMI OXpaHbI TpyJa pabOTHHKOB OpraHM3alMM» (3aperHCTPHPOBAHO
Munroctom Poccun 12 deBpam 2003 r., perucrpaunonssiit Ne 4209) ¢ M3MeHEHHUAMH, BHECEHHBIMH HpukazoM MuHTpyna
Poccnn, MunoGpraykn Poccum or 30 HoaGpa 2016r. Ne6978/1490 (3aperucrpupoBan MuHioctoM Poccun
16 nexabps 2016 r., perucrpanoHHbIH Ne 44767).

7 Menepanbupiii 3akoH oT 21 mexabpa 1994 r. Ne 69-®d3 «O mnoxapHoi GesomacHocT» (CobpaHHe 3aKOHONATENHCTBA
Poccuiickoii ®expepaumu, 1994, Ne35, cr. 3649; 2018, Ne 31, cr. 4861); mocraHoBneHme IlpaBuTenbcTBa Poccuiickoii
®enepamuu or 25 anpent 2012r. Ne390 «O mporuBomoxapHoM pexume» (CoGpanue 3akoHomatesscTBa Poccuiickoi
®enepammn, 2012, Ne 19, cr. 2415; 2014, Ne 9, c1. 906, Ne 26, ct. 3577; 2015, Ne 11, ct. 1607, Ne 46, ct. 6397; 2016, Ne 15,
cT. 2105, Ne 35,c1. 5327, Ne 40, ct. 5733; 2017, Ne 13, ct. 1941, Ne 41, c1. 5954, Ne 48, c1. 7219; 2018, Ne 3, ct. 553).

® Ipukas Munsnepro Poccum or 13 smeaps 2003 . Ne6 «OG yTBepxmeHMH IlpaB TEXHMYECKOH SKCILIyaTAIAH
9NEKTPOYCTAHOBOK MOTpeduTenein (3aperucTpupoBal Munrocrom Poccuu 22 suBaps 2003 r., perucrpauunonusiii Ne 4145).

? Enuupii TapudHO-KBATM(bUKAIMOHHEIN CTIPABOYHHK, BhIMycK 1, pasaen «IIpodeccrn paGounx, obimme /It BeeX oTpacieit
HapOIHOTO X035HCTBAY.

10 O6mepoccuiickuit kraccubukaTop npodeccuit paGounx, TOMKHOCTeH CIYXKAIMX H TAPH(HBIX PaspAIOB.

I O6mepoccuiickuit KiTaccubuKaTop CreIUATbHOCTE!H 110 06Pa30BaHHIO.

12 TTocranornenue ITpaBurenscTBa Poccuifckoit denepamyu ot 6 deppans 2010r. Ne 63 «O6 yrBepkaeHnn MHCTpyKuuM 0
OOpAAKE JOIyCKa MAOJDKHOCTHRIX JMI, M TpaxpaH Poccuiickoli ®emepaumu k rocymapcrBeHHoil Taiine» (CoOpanue
3akoHO#aTenbcTBa Poccmiickoit ®enepamuu, 2010, Ne 7, cr. 762; 2012, Ne 45, ct. 6261; 2016, Ne 13, cr. 1833; 2017, Ne 2,
ct. 377).

13 O6mepoccutickuit Kiaccu(pUKaTOp CreLAaTbHOCTe  BECIIe Hay4YHOM KBanupUKaLWH.
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